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{Ang EDF. I fay, The Baſe PQ 
„ 1 is greater than the Baſe EF. 
8 AE Make the Angle EDG equal to 
NE I 85 Angle BA C, (by the 23.) and 
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and the Angle EDG equal to the Angle BAC; 
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er than, the Angle D FG, Therefore 2 
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© Baſes EC, ED; and the Angles FBD; FEC. 4 
and FCE, FDE, will be equal; the two lat A 
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ſttheteſore F D is Perpendicular, 1 add, That 
tte Line AB is Parallel to CD: For the only 
_ : - Parallel. Line that can be drawn. from the 
= ah F to the Line CO: 1 ig 5 ea fi Ye 


; ** 3 — 


EY | 
8, have. t 
© 
is alſo taken 


= | 


> DO a0 mm 


* 18 


els; 30 wh 5 
| I ines A Ga E 


PROPOSITION page” 


8 Tn 10 na. 
pom two others, — 
ter . wy 
2 or the two internal An ne 
the 5 Sa Right . 


IN 1 precedent. Figure, en te 
_ BH, 3 8 and CD, to make 


Ihe Auge EFB. is ; equal . un ele. AFG, 
being op d to it at the Top, the Ix.) 
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* b Porallels, ue alen Angle 
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208 The Elements of Euclid. 
if B be compar d with A, that proportion ot 
B tot would have B for the Antecedent, and 
Ae Conſequent 
: e Pigportion, or Reſpect of one Quantiy 
to another, is divided into Rational Prop 
- tion, and Irrational. £3548 „ 5 n 
Rational Proportion is the Reſpect of ons 
Quantity to another, which is commenſi 
© rable to it; that is, when both the Quant 
ties have the ſame common meaſure, h 
uhich both may be exactly meaſur d. 1 
© the proportion of a Line four foot long t 
another that is ſix, is rational, | becauſe 
Line two Foot long may- exa&tly meaſun 
© both. And when this happens, theſe Quar 
* tities have the ſame Proportion as 0 
Number to another. For Example, ſince th 
Line two Foot long, which is their comma 
Meaſure, is found twice in the four Fo 
© Line, and thriee in that which is ſix Fo 
long; the fiſt has the ſame proportion 
* the ſecond, as 2 to ]]. 
„ © Irrational Proportion is betwixt t 
© Quantities of the ſame Kind, which are i 
* commenſurable, i. e. have no common Ma 
* ſure. As the Proportion of the Side of 
© Square to its Diagonal. For there is no Me 
© ſuxe ſo ſmall, as will preciſely meaſure bot! 
. © Four Quantities will be Proportions 
© when the e of the firſt to the |: 
© cond, is the fame with, or like to, that! 
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Wl * the third to the fourth; ſo that, to ſpeak 
properly, Proportianality is à Similitude _ 
* of Proportions. But it is nocaſy Matter to 
' underſtand in what this Similitude ef Pro- 
port ĩons conſiſts; - that is to ſay, ho. two. 
Reſpects or Relations may be alike. For 
WY Fuclid has not given us a juſt Definition 
thereof, or ſuch an one as might explain 
the Nature of the Thing, but contented him- 
bull ſelf to ſet down ſome Marks or Signs, by 
„ hich it may be known, whether or no 
WY Quantities have the ſame proportion. And 
tis the Obſcurity of this Definition, which 
bas render d the whole Book ſo difficult to 
« be underſtood; © which Defect therefore I 
(ſhall endeavour to ſupply. 
5. Euclid makes four Magnitudes to have 
"the ſame proportion, when taking the E- 
' quimultiples of tHe firſt and the third, and 
(fikewiſe the Equimultiples of the ſecond 
nd the fourth, according to any Multipli- 
cation whatſoever: If the Multiple of the 
tu firſt exceed that of the ſecond, the Multiple 
of the third will alſo exceed that of the 
fourth; and if it be equal to, or leſs than 
* the ſecond, the thiid will be equal to, or 
FF leſs than the fourth. In ſuch a Cafe the firſt 
has the ſame f roportion to the ſecond, as 
the third to the fourtn. 
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To render this Definition ſtill more EN 
Iwill prave fuſt that, if A has the ſame 
proportion to B, as C taD, A will contain 

the aliqupt Parts ot B, as oft. 88. C does the 

like of . and ſecondly; if A contain the 
* aliquat Parts of B, as oft as C does the like 

* of D, then there will be the ſame proportion 
of A to B, as of C to D. 

be firſt Point ſeems ſufficiently evident 
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© tenth Patt Gel ba. hundred manly the 
Quantity A agreater compar d 
to B, than C is compar d to D; theretore it 
© cannot be compar d after the ſame manner, 
the Reſpect or Relation being not the ſame. 
+ The ſecond Point ſeems more difficult, 
. — AB, contain the 
aliquot Parts of CD, as oft as a 
« third, Re like ot the fourth, F; 
* therevill be the ſame proportion of A 
6 ut if it be 
be —8| let us ſuppoſe AB to 


Hl have a ter pro- 

8 r " * portion — than 
E * bas to F; that i 
<; Fo —— Ito ſay, that AB is too 
4 |* arent eo haverhe! ſame 


proportion to cb, that E hus to F. There 
* tore a Quantity leſs than AB, as AG, will 
f have the ſame to CD, as E to 
F. Divide theretore [D in the Middle 
6 in H, and HD in the Middle in I, and Il 
Lin the Middle in K continuing the like Di 

* viſion till you arrive at an "ill t Part of 
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contain KD once more than — the 


ppoſition. _ 
9. The firftQuantity isfaid t to an der 
proportion to the Comme, than the third to 
the wurth, when the. firſt contains a ceftein 
aliquot Part of the ſecond, oftner than the 
third contains the like aliquot Part of the 
fourth:* As Tor has greater proportion to 10 
© than2eo to 20, becauſe 101 contains the tenth 
Part of 10, that is, 1, once above a hundred 
Times; and 200 contains the tenth Part of 
*20, i. 6. 2, a hundred Times only. 
7 Magnitudes, or Quantiries having the 
proportion, are call d Proportionals. R 
8 Pro EProportichality, or Analogy, is a Sie" 
wilitude 01. * or N ſpects. 
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+.cafily we conceiyt p59 de —— 
* 51s Terms. But, as Eſaid; ſe Penos 
tions do rather affect the Antecedents,' wen 
1 * the/Proportions themſolves; for we call 
chat double, or triple enen 
. "* tecedent is double, or triple its Conſeq 
1 zort10n We 
- © uch an/one, as is eompounded of two ſimi- 
< Jar Proportions.” As, if there be the ſame 
proportion of two to four, as of four to eight: 
the proportion of two to eight being com- 
* of the ä 1 two to 89 en, 
an 
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f In like manner, the proportion of eight to 
two: 1 is a dupli 4 
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eight ta four, pp ht i the Double of 


four, but it is the Double, of the Double of 
two. If there be four Terms in continua! 
* proportion; the proportion of the ſirſt to the - 
< Jaſt is triplicate of that bf the firſt tothe ſe 


bcond as in theſe faur Numbers, To, Four. 
Eight, Sixteen; the proportion of two to 
ſitteen is a triplicate of that of turo to four, 
© becauſe two is the Half of the Halt of the 
Halfof fixteen. So alſo the proportion of 
ſixteen to two is a Friplicate of that ol ſix- 


teen to: eight, becauſe fixteen is the Double 


of the Double of the Double of two. 
= 12. — — A — and os 
q I 
equgnts to Con ts, are call d Homolo- 
* ons Magnitudes. As if there be the ſame 
* proportion of A to B. as of C to D; A and C 


© and D, are Homologous, | : „Tue 


to four is he 
*Subatouble, becatifettwo-is the half of jour rs, 


wenty ſeven;ʒ vrhere you may obſerve, chat 


portion o that of | 


e 


#ts of Euclid. 


Ihe ſollcwing Definitions explain the 
* divess, Manners of arguing by Proportio- 
 *:ra}s:4/ 4or the Demoritration ot which this 
© Book: Was e N 

19. Alternate Proportion is when we com. 
< pere the Antecetlent oi the one with the An- 
© tecedent ol the other, and the Conſequent 
© of the one with the Coniſequent ot the vther. 
As for czample, if becauſe there is the 
© jarre proportion of A to B, as af C to D, I 
inter, that there is the ſame: proportion of 
© A:to C, asof Btoh This manner ef At- 
*:rmmentation holds only when all the four 
Terms an gf the ſame ſpaices or Kind; i. e. 
eit her all Lines, or all Superficies's, or all 
Suolids, Tis demonſtrated Prop 16. 
I. AIneerted Proportion is the comparing 
dak the Conſequents with the Antecedents. 
* arg b Hucl. Converſe. Gall 
As, #f becauſe there is the ſame propor- 
< tian of A to B, as of C to D, I conclude that 
© there is the ſame proportion of B to A, as 
* cf Dito C. Coroll, of Frap. 16. 
rt. Compoſition of Proportion is the com- 
paring of the Antecedent and the Conſequent 
taken together, with the Conſequent alone. 
* As 9 there is the ſame proportion 
of A to B, as of C ta D, I conclude that 
there is the fame proportion of A-ang Bto 
E, as of C and D to D, Prop. 18. 


\ . 


* EYE 1 . P 


* is the U 


ring of the Exceſs of the Antecedent above 
a de Conſ- ent to the ſame Conſequent. Ns, 


if there be the ſame Proportion of AB to 


B, us of CDto D: from thenceT infer, that 
there is the ſame Proportion of A to B, as 
of Sto D. Prop; 17. 

N 17. Converſion of robin 1s the - 


paring of the Antecedent with the Difference 
of the Terms: As, if there be the ſame 
Proportion of AB ta B. as of ED to D; I 
5 conẽlude, that there is the ſüume 
roport ion of AB to A, as of OD to G. Co- 
N * roll of Prop. 18. 
uu Proportion * Equality 4 is the compa- 
ng of the extream Magnitudes, and omit- 
i thoſe in the Middle As A. B. C. P. pl | 
t 


here be the ſame Proportion | 

* of A to B, as of E to 1 4 2 * b 
0B 10 0 as of F to G; and of Cto D. as 
of G to H; I infer, that there is the ſame 

2 'Proportion of A to D, as of E to H. 

Proportionality of Equality orderly 

plac d, is that in which the Terms ate com- 
par d together i in the ſame Order. As in 

* the foregoing Example. Prop. 2 " my 
20. Proportionality of Equality "iforder- 

y plae d, is that in which the Terms are com- 

par d in a different Order. As if, there be- 
ing the ſame Proportion of A to B. as of 


00 H, and of B to C, as of F to G; and 


. 15 


5 Ack ww By Lconclude, that 
there is the ſum p on of A to D, 38 
„Hf E to H. Hop. 23 Senor ee 1 


e in ſhort afl the differen * bf. | 


e * AY 


As A to B, fo C'to Di ther 
y alterna ternate Vroperions n TB 
r ro om 

© Inverted.” A 5 70 50 D to C. 
Compoſition. AB to B, 16 (Dt D. 
-*Divaſion: If as AB to B, 6 CD'to P. 
: Wen as A to B, ſo e to DöÄ // 
 * Converſion. As AB to A, to C. 
de If as K to — 5 — 4 
ne 70 E, 0 Die Pen hank 
ere, WEE oe enero 
Diba orderly Equality If as ten. ſo P to 
23 B tO E 20 GtoD: then” 8 
8K 0 E 2 dc: 


n Links . 


Fifth Bobk contains but 25 Pro- 

10 > which nine more habe ſince 

« rag: Eiriid, ferving In 
the i in lid, | the 
proof of thoſe that follow by the Method 
* of | Equinmitiples, '_ ({ince; I intend not to 

< make Uſe of that Method, I ſhallwholly o- 

mit; beginning with the Seventh; without 
changing eicher tens TER poco 


* Propoſitions. 


> 


10:38 go EY ——— roof E 
— . — to which wn 4 
— 5 ro] JOrtIC 27:1 tres! Fro 4 


DS nt 


2 Sed He tha the Proportion to 4 


1 vantity, | another, jantity bas 
| che "yu "AY 4, 


nl ] 1% * STD 4 T 32 
| "+18 my! 55h * 2x50 x n . 


— 


F the Quantitieb wn be equal, 11 
Poe will. ave £ ma N 2 1 
How. the't 


4 * Seba ” F 


ſuppoſe A, had à great: 
in ny ali t Part of C, oftner than 1 

could contain the ame? ant 0 ü | 
aides wn?) "If ons 00 2 "To ; 
in, ; A if the Quant 
equal;.t ity win 10 the Ae pee 


portio 2 A ws to Dh, 1 * A Ha? 
„ N 


— 
27 


* 
: 


220 The Elements of Euclid. 


Demonſtration. 
| 1 the Quantity C had a greater proportion 
toA, than to B. it would contain a certain 


| . A, oftner than the like Part 
whe PS. therefore of A muſt be 


leſs than the like aliquot Part of B, and con- 
ſequently the Quantity A would be leſs than 


B, GRE Teh the Suppoſition. i: 


T — — — 


PROPOSITION VII. 
A nenen 


m er of two Quantities bas a greater 


2 to the Jan, 15 Po leſs; and 
the ſame Quantity bas à leſſer 1 arclhy 
"the — him) to he _— : 


4 1 5 5 Uppoſe 08 

D 1 Quantities AB 

—— _ = "nad * be Com- 

1 IE r cha 
4B exceeds C. 1 


ay. that AB will have a greater proportion 
to EF, than C will have to he fame. Cutoff 
AD equal to C, and divide EF in the Middle, 
and again one Half in the Middle, and fo on; 
till you come to an aliquot I of EF leſs 
than DB, as GF. 
6 Demon: 


r cw DS aDQocou vp 


r c oe 


a 
if 


133 5-173 8 5 1 Bn 2 05 03 | IO 
| ADand — 28858 "AD has” — 1 af 


«7:4 : 
2 : 


1 wk Cto 


e e 


ake 3 * 
| 20. as oft as Yon, 
poſe to be five ft. times; 


W gy wa mal, 
u evidentontbat pe! games the fourth Alt: 
AB making a greats Lane than ſo many.times. 
fourth Part of | 


the tourth Patt of C5 : 
could not be five 5 5 contain'd in EF. But 


if the ound Part öl G, taken flosti ges zebch 
no fart her than G, :the>tourth Pag AB 
taken ſo many times will procbed) HRE sn 
tar as E, or to I, ſomething ſhort o Flat it 
mach ag far as F, EF. vil aße the TI 


* * 
* . 


C, than . 7 
a greater proportion to C, than A 
if the fourth Part of A8. teach {ne fu 


than I, El will have the ſame pro rtion to 
by om 


: N 


AB as EG 1 to C 5 EI has a greater pro- 


FS, AT EG to Cr therefore Ff 


5 7 * JA 9100 1 
b apy $145k Fi T DE F 
F | 
. A and'B ove | 
| ite a thin . 
: t 
þ 
; e 7 proportion te. the |, 
| Ami 54545 13 which LOGON: : 
. 1 e { Ws 11 
e Chasthe fame ||, 
| piopetion jo ahe Quantities A and Buy A a 
4 R wa havea u 10 the po 


MH 15 74 

a hs — 12 2 
! 8 

* % = + LE g i 14 In [1 


"PRO 


gfrater proportio 
. than to the 8; 
Quantity egen rs 


oh 4 
4 — 22 2 % a 
5 - 


qual, they would have both the fame pro 


cn to ponds if $4. 1 


at A w 
brit A nd K. Were ec 


10 N. 


45 an” : * 


* 


My 


en that ar 


of ® 


as 


1 z B, 88.C to 

D; and C the ſame : ak 

| portion | Is er N 
the lame proportion to 


Singe A has the ſame' proportion to B, a8 
C to D; A will contain any certain ali wot 
Part of B, as oft as lite al: 
quot Part of D, (by Defmit. 5.) And in like 
manner as oftins contains that aluot Part i 
D, {o oft will E Lentain the like aliquot i 
* 80 chat as oft as A contains any 
ilgquot Part of B, ſo many times alſo 
LE: 7 * the Fa aliquot Part of F. 


« 


* 
28 


4 rere 


15 n ELL 22 2 Bain oe „t be "pho 
ISLA 0 br: 
_  Conſequent,. as all the Ant taker to- 


ro * Ftherfo aide, Conjequer Og 1 
to Sec Tr." . 5 
10. IF A has the ſag e proportion 
ave | toD; I ay that A'and Ens 

ken & together will e the ſame Pc. 


W D mace B. 


tt D; ch 
95 {he Oey 2555 85 as 7 15 
Partof D, | EN 23 


e e the 
5 


fourth Part of DB; and accordi 55 will 
contain the fourth Purt of BD, as oft as A 
| e 
other aliquot Parts 
ame eee BY B, 


A EE 


Te  PROp- 


a greater than 


N * 
2 nne, 


3 


_ © 8 * 101 | 5 A. 8. by. | 
6 3, Ex9ater prgportion t 
M contain g certa; 


n Partof FI-.and co : 
quently renter bebe 55 
Nato f FO HEE) e 
V 7 5 75 


% 
F 4 
* 7 


& 
ae 0 


. „ ; 8 Nr 
0 36:5, 9 
x - 
* 
* 


Nang, too. 


vo "Pro 


2.2 
* 


J F - * 2 3 TY 12 5 
* WRT; ont. * "PR * * 
8 1 * K Fe F 2 


8 9 
F 74 e 
9 


5 — : — 
* N um : 
— 1 * 9 SC: 
N 40 1 as. ff © Ws T 
X « OY : * * o * * 
* \ J 7 K * 
N pd 3 * 1 Tx ref i 
l d: K Aide, 
L 7 FY 


b > * 
4 
W 


THEO REM. be 2 wk oe | IA : 
| 72 h. bes the Jaw Pro rtion 15 


5 2 is great, Or Ao a 2 
5 | * wa 


174 has the n 

tion "Ivy toD;TIhy.- 

fiſt, if A be greater er Wan er een, 

n N greater B. 3 
. | 4 ; 


1 F 8 7 

6 8 1 50 
Þ 
Fi 


' Demonſtrati 
7 il there will. be the 


F ortion of A to B, as of C to che 
ue, 8 the 5.) But a6 Ato B, ſo C to D; 
the ſame proportion to B, as 


| So and conſequently B and D 
0 MS Third 


be leſs t 


* * 
** 


8 ragte han C, B wil alſo be 
B NR 
A 1s A wall all 

prop Sv ie . han 8 65 ſame B, (b | 

ide 8.) But as & 15 ti 56 bp | 
c will have a leſs pro ion to P, than the | 

| ame to B, | UY K be . 


EE We” 'Y 


— | 
4! 6,7 oj ${theEquamny 
Se 34 /B,-theis aliquit 1 


TY YiaveTheaine fPporfo | 
Gtoe D. 2979 — 
428 Ointo Ivrtse 140 A, v. g. E, 
Bo 6. Ez 1 5 0 

as Cend-Dars ti 
ö of A and B, there will be as mas ae 
3 zone, n of the other. Let ihe Nen of P 

| de He DK 4 73 ITY 

| 1 Cel 2 70 4 7 "Demerfration. 55 85 . 8 : 
Fe the ſave Proportion to H And F to 
K e . 


3 2 0 <> A 


ww e tr PIs ES: Oo 


#1 


wo 1 


0 the 12. 2 85, 
4.5 4:6 oC . 


3 2 

tion t hat the Quantities u r 

athe ſame proportion to H, C to D; 

058 r x dF will hay 4 
N ads any eget * 


oo 72 R OPPOSITION, i *. 
A * H E OR E M. 


2288 lternate P portion. | 
1 4 


WS the 
1 5215 e — 


1 


er 


Ir A bes the fame N 
on to B as C to D, and all |; 


the four Q Quantities are of 
lace Kind, that i 11. 


A. ro have a 
than B B to D. 


* 
— 
0 1 1 
41 2 1 N FRY 
* IR ; Ll 


Efeater proportion 0 . C 


ee tis oe A, that A ha 5 
prd ortion to C than R to D, e 0 770 
will contain a certain aliquot Part of Bo g. 


ird Part, oftner t than B contains à third 


Part df D Ler A nnn a' third 
Part of C fout times, bat. B the thitd Part 
of Nonhythtee times Muving then divided 
A into ur Pate esch Will contain one third 
Part af CY bt B being divided inte four 
Parts, they Will not contain each of them n 
third Purt of Dj therefore three FourthJof A 
vill e Thinds'of- SS bet, is, os 
whole Quantity Gr b | 8 0 
will not x three Thi 3 or the Whole 


| * 


Quantity D. But on thetontrary, ſidctithere 
is the ſame proportio 17 as of C to 
D, there wil teak the portion of 


thite Fourths of A to three Fourths Tf B, as of 
.c Molt ef the 1.) and Ws! the 
14. Fouths pf A be equaltaE, three 
FPcurths of B will be 1 toD; "therefore A 


ds . greater \-Progattion 69 rn 


B to D. : R 2 155 8 5. ; . Veg. CE 1 3 12 
MEE "The. n 4 18 =. 203 ? 11 1 fly 
- e 4 LE , 


ile err 4 on agg ins . 


222 _ the ſame: Ne to. the 


end. 45 t third to th. earth ; Ly uot 

Part of the firſt will have 5 He ef to 

tbe ſecond, as the bike | Hliguet Part of the. third 

10 f ourth. . hs * 

TS; 5 | +6. If A has the ſame pon 
+ "I 


| SD. tion to B. as C to P; and E 
E., F. | bean aliqu ot Pat of A, 74 
7 . + F A 'like a jquot Part of 

. 4 ; N 


A. 
2 


rr AS 


Ha ADP. 


= 4 

4 | * 1 þ £©% 1 
* by 5 — 47 755 8 ; Py * : ; > * #3 7 

* — 


tay, that E will have the/ 
"gt D WD 


tk = 
e Bat of B other x twi 
in es 1 hl Uke RE 


ut 5 taken four times 
: 119 A. "and beni F taken ſdur ti 
i equal to C, "therefore" K would "Grain 


in alk ot Part of B. : 
tin dt e like alic N D; and 
ſequerice A woul et proportion 
I's. co contrary te 15 

£ "EIFS 3 BP 


to B, that Cie 5, ; wh 
x CORDULART, se 


re ofitiqn. 
Ff * Kalt places after his 4th Propoſe 


ww as ws 


ber ted Froportion. By 3: 4 


the bas E a the. | 
7225 — . 


8 A 
2 3 Ii + 6 
4 8 4 N 1 N $ 5 4 


Ns the fame 


mama,) and 

750 e 

. ben Traben 8 as F taken eight times 
but E taken . times is 47 


e 


, be Followers of Averroes Com to OR 
made uſe of a manner of Argumentation 
em phages 25 to prove, that tbe 
exiffed from Eternity, urging 

that there is the fame proportion between 
an eternal Adꝭ of the Will of God, aud the 
eternal Production of the World, as between 
© a temporal AQ, and a temporal Effect; there 
fore by a Kind of Alternation, there is the 
* ſame proportion of a temporal AQ of the 
c Will, i. e. an Act in Time, to an & 


* ternal Effect; as of an eternal Will to a tem- 
7 5 c poral 


W a oc oc ß -w z a 


40 - 0 


r K 


4 


— — FAA TS 


poral Effect. Now i it eee e bs, | 
vor an Act of the Will that begins i in Time, 
þ produce an eternal Effect; therefore 
eie ime, of God could not produce an 
ect in time. But this A t is faulty 
55 two Reſpects; firſt, in that it ſuppoſes it 
45 for an Act of Divine Will to to begin 
in Time; and ſecondly, in that it is drawn 
from alternate Proportion, tho' the Terms 
2 5 a * ä 


3 
C 
6 


© 


- 1 FI +; 119 82 2 . 
fp ein 81 . 13 l — | q 


I. AB W e pro- 
portion. to Bas CD to 7 

D, A 1 have the ſane HA, 

-— as C W . 


i 


portion to B as C 
certain ali 


tains the quot Part of Part of D. No tha 
* RE 


— 


Alice in D. "Therefore 

taking away „ "Bo "AG and D from CD, A 

will contain as many aliq tot Parts of B, as 

C contains the like of IM and conſequently. 

285 Takes to B, as 0 
nennen 


7 Ky OY * 4 Fa 4 1 
{i $0 55 r 41 i "4 $3 ah T : 2 * and { ** — Fe * . i Y 


h 8 3 


The n e of ads 
I mung x divided, be * tonebls, thy F 
vine ben compbnded. 


Ir Khes Ame portr « 
ſh 12. Ab 


en Brink 0 D. A K will contain any 
R 8, #* pr as'C contain the If If 
like aliquot- art of D. Now the Quantity B | 
contains ny of its n aliquot Parts, Jn of 4 
as Dcontains the 88 therefor 
vingBto A, and D tg C, AB 

aliquot Part of B a8 0ʃ 


like aliquot Part of U. me dar pen y G Cl 


AB will e the ſame on P: 
Bert o'D. * C0 0 


Tesget rei 


1 _—_ pate * aq 2 


iC Giverſin of Lu. e 


5 N | - 

. 9 fame 3 pro port id to Bas CD 
5 0 D. en AB will ds hs ſame proportion 
5 as O to C. For (by the preceding) A 


| has the ſame proportion to B, as C to D; and 
e Coroll, bf the 16.) B will have the ſame 
proportion to A, as D to C; and therefore 
compounding ther AB will have the ſame 
proportion to A, 46 CDito C. . 
. 0 e rr : | 

1. J. 2 00 in almoſt a the 
ll Tl ate „ tbe? v3 45 N El 


80706 


ne Fx 


jF.0 the © Quarry AB bes 
«the: ſame proportion. to 
CD, asl the Fart B to the 


bart D; 151 
914 * wm 


bw 1 
. y * * 
* Tu N 721 
5 So. > * * 
1 8 1 5 3 1 Iz 
, of * 3 : * ” 
"_ . -F - "34 


AB Js bpb to bade hes i Tee il 
to CD, as B ν D z n ene (a #: x 


coring to the 16." AB has the ſume e fs 
to B, as CD to D; and by Conver Ab 


portion, ABwill have the ſame pt 3 
A, as CD to C; and again alternatively, there 7 
23 lame Lars of Any to 'ED, ll. 
4 of AtoC : * * 7 N 3 b 67 ey 

(ih ne ek ths. 
: Propeſits ition is Mats 8 a 
Ty: © of i _ the ray a re 1p. 9 infteal bf 4 
working by the Rule of Three for every 
1 *ticular Aſſociate or Partner, having ow | 
Lit for thexeft, in the laſt they aſſign the Nl ; 
3 © Remainder of the Gain; fo ppoſing that if 
|. there be the ſame proportion of © the whole IN : 
. Sum of all the Principals to — whole 


© Gain, as of the Prineipal Gf one Aſſociate to 
1 N. Part of Gain: ** ee be is the 255 


8970 0 $: $17 55 rg XII. 


8 Neth 


Oo E 3 
19 55 i 
3 OR * — Mo, ith 4 2 54447 


== others ug with 1 The thoſe 


which anſwer to each otber in the [ame Order 
3 ide 2 700 * OE wil 


= £4 
eu WS, 
. - 


antities 4 


"7.9 2 ENT 
5 „2585 f 


= ZE, A, B, C; D. E. F. 


rtion of A to B as of 


as of E to 8 Sy 


N ect 
en my We OY 
re greater Proportion to 8 D 
N 10 K. mee g. the 
Halt of C, oftner D can contain 
Half of F. Let us ſuppoſe then the Half of 
to be contain d twelye oe Times in and the 


Auſe B has the ſame proportion to C as E to 


F, the 
C, toons Econmivg d the Halt e 


tity B will contain the Half of 
Sup- 
Pole 


antain the 


Half of F only eleven Times in D. Now be- 


\ 
* 


7”, portion to C, ab Dito F. 


„ contain'd fi 
poſe the Fr 8 1 ; 
greater 

the Bake Ea ich- cont hd Ae "ſame 
” yhich contains 


roportion 2 
bi 101 t to E, which 


F 
80 1 


* * T ny "4 2 wb = ) 23046 A 
Wt ICT 5 4 15 & 5 01 2 n 


8 I Tron n. 


nl + 4 


o \ "A 


Nee 311008 A 


„ * Ca 
„„ 


. 


PROPO 


. — 
N 
0 
8 7 
| 


* 24227 ſore 7 
i the firſt and the lf 


4. 1235988. +265 46 LN 
11 7 PF F-theQ ntities,: 
276,3. 8.21. in ene fe g 
proportion; xliforderly: plac d, that is 
111 A las the ſame proportion to B. as E. to 7. 
02 and B. to C, asDt6E* A will haveitheſame 
B fo have 


. * 


„ ** 
5 x0) 2 MIR) "If 


eff proportion: to Ola 


to G. oo l AY 
Dx 


4 | 
by 
Th 
4 
4 
0 


TOP 
- e 


e 10 wry 


"PA. Qf£081T10N NN. 
" "RIP AE ot 4s 


ne pro ion 0 i 
D. ay f 


8 4 


— 
gas TC colitain ; the-like aliquot! 
D. . eee 


85 ore Gin ag gon 


OL 


een e 
Fore AE will ha 
1 0 D 


JW HOY 55 915 1 2 3 0¹ 14401 22087 


* 
** 1 


e r 


- PRO 1837170 7 NV. 
72 5 7 l 2 E | 


. 


* * 8 TI * 8 * 9 * 2 2 1 . 


kd 


85 It 8 
4 . a ig 9042 * x 1 


pp Since AB has he 1 +6 proportion to CDs 
4A S. n e ne propprtio 


er 


Sac 


C2 
3 


= 2 i % - BEM is Y 45 Ty F 
ä * 
* * 


be bk AE. i 
275 as AB to CD, ( the t9." And AB being 
1 will be greater 
wag New jt to A 5 65/4 Ty 
ed Fand C, whi 5 85 8 1 * MW 
22 F will bee to CNE; and addi 


to the two firſt ich 18 the ET, an 
ns e tho daſt U, which is the lei £,) ? ABia | 


"FF LE 


he greater than Ya 5 alt 

oy 65! 241 5 ww The USP. 1 0 2 Oy l : 
[3 "Pre giv Dario tl Propotionalit; 
it js diſlingyiſhed.from that oh 


55 Ait hmaticnl For iin this latter the 
Ve an 


ner EE e hax | 
prov d,) the great 
2 ee ole 51 211. " edits Fans 4; 
4 'F " : . . 1 . 25 


= 
Cy * 


164 22 55 Ar v7 goikipgo W N n 
the 22 ;nine- following Propaſitions: ate 

il notEaclid's; yet, becaule many mae ule 
of them, and quote them us if they were his, 


3 


{1 I thought l ought 12 to ane them.” 0 


S nxt . 
—_ "32 


DO 5 > ur ar 8 
2 5 N 3 5 
* A 1 . r 8 


2 3 . 
8 4 


Q 3 


of 


T7 mer 7 575 18 2 — 
kF 
954 


Þs * {1} "oj ? 'S 
£%S K&S © + . . 


PROPOS 


8 
3 \ 
T = 


bas a greater. Proportivi 1 60 b ſeconl 
e tb 0 the” fourth, ” the: 


Tm ® Js 1 "greater Po dien 10 the third than 
N E e A 


| * 1% Bas U 10 D. A 
A =. be gres r F A 
nnn aro 
f Ibere is 155 fame proportion of K ro B, ar 
of. C ta D: therefore (by the .Coroll, of the 16.) 
Prop 955 ſame Fer pri to = as . dae to E. 

— a greater 7 n to 
Hie se) "thereſorwD iter prop 
e than B to A: . ne £& of bY a> : 12 2 


16907 ee ene 1, 109007 


2 : — 


7 1 8 * $7 * 2 mm F 
_ n 5 % 50 8 5 I Ne wo 7 n 0 + 
2 þ "0 * - 9 7 De I þ = 4 * 7 + 8. 
N . | - | 


babe babe a greater. Proportian, to: the the | [third, 

the ene e ene N 5 
e 
Fe. 20 t 


have Fn . 1 0 B. : 


xs Cto.D;.0.: 


— 


7 


. 


= 
4 „ 


| * 23 23 23> 

— Demonſration. 
E has the ſame n 

. (bythe 150 E Has 


greater 
the proportion of A td C. i 
of B 75 1965 iy 


J: 


ede vf Hind" yreates: Proportiby: n 
2 re tho"third" wad te four to 
2 „ 
qo) 042g, Died Rant, 1 150 7 | 

ion A o Ble 
L Ster an that of C to D, 
ion of An 60 B. wil 
| 5 5 — than that of CD 
ppoſe WOO te Ga 


- __ F 
rtzop to B 8 
f WI 55 . N 55 
ration. > on 4 2 f 3 


JJ I 1 
ett A 
portion o.B 

35 EB 
D* D: And ee 


10 hel * 
Fre than 09 to P. 


= a * $4 


* 


8 $5 7 4 1. 


E 


3 
PRO. 
3 
| X 


+ am * . hed n a 
21K 111 ˙ð“d̃ ² ·˙' 77.7], f. ...]. —˙——˙—·Ü⁰.æ.—0 —˙¹üĩ T11T ͤ—ͤé - 
2 5 e 1 S ? et da Sins ood, N ! 2 Ke 
ns; po * 
. 1 — 
5. # 
? . 8 


7 FP * * 
4 4 
| * 
; * 
1 2 * c J : 

1 2 F | - - uh - 
| : "BEE + bs = \ Y w . 
% - . & N | = 7 E 

. x F 
' — e een 5 5 


a PN 001 N 
'  ATHEORE 


7 1 þ Jon ous 


; yy to the „t 


. Us E144 
Na 


W- reater : _—_ 
x = the Pal, x61 * yr 1 bc \ 1 I 


E BW 


AS 1 ater 225 15 | | 
Fame propartion fo B. ck 

to D: then EB wilde le than AB, and E 
ifs thay A. Aa n Ne 5 
910 i K Dimon tration. 1795 18 8 
0 Since ER has cha fame proportion to-B 

OD dividing them, — SR 


portion to B as C to Doi (by the _ | 
e Proportion 


i Yd ow” © 


Aud A being greater than E, h 
e to Bll be greater chan that uf E 8 
— and eonſequentiy than that 95 6 


OY as — 
D. a FE 
„ : p |; Or . 


x * 7 * 
8 1 5 = p K&& » 
5 6 3 "4 - 8 - S. $2 1 
2 * < $4 8 N a b 
. 9 1 0 * * . c -# 2 — 
OY 1 Fs. i : * «= 

* 5 4 — R F * * 4 1 * 

N b 

oy * 


1 IT bus AK 3 2) are tel 
1 The proportion of AB (0 B in Gop 40 
| 1 than that of to D: n 
b i the pro o A to B vill be 
| that at Otte Band (by the 26)) 
the piopdttioti of D)to: d wilbbe greater than 
abe Bto A; therefore: being com 
the A8) the proportion of FOR 
greater thairthatof,AB & 5 01H) 


, ” 
—_— * x. pppd ] r e r r,, er ORE oe 2, * 
- 


. 


» 


greater proportiva'to'B: thi 5 
have 2 feater. 


peo E. A will lib Hi 
t6 D than B to E; and 
eee 3 oe 2 of 
ha Thats 
ben de x 2 have 0 5 zater 
ee 
8 ortioh 


* *% $ * . £ 8 1 . Wy _ a 
*; : V K F o * : 8 Ws * 
WHO TH 14 RE 3 add r hy > = OED: 


1 * FE 


« CR ; ' a 1 1 5 
? 
88 4 tx -j 1 
72 * — res 3 yeh 
1 


pi Sree 
JF Apo propor 
OL N an ] pon 

| ter on to 
2 „ 833 H to 1 have 3 


| proportionto E,than 
Fe Dy ve the ſame 
tion to Gas ts to K, and C'theſkme pi 


to f as Hi to I; thenifauilhbe greater than b 
AG Pn g 1097-1; 1 5 MINK & ane 
ET WII. 33 | 72 


gun 610 


15 


dba 5 g + 5 5 
therefore the AB: 14 of AtoE, is eater 
than that of H to K, gr 
DAL. ” PRO 


” : ” þ + 3 91 1 Th mn „ 2-4 PP 


1 * 


The Pit Book. PE 


'PROBOSLFIO, ON XXXME: 
A; THEOREM. 


Nba "Whole. Hos? a: reater 
wm ole than the Part. taken, aw 
0 . 1 mainider will 


e WF 3 
proportion of to 
12 hat of * W 
the 27. the proportion of to 
ter than that of D to D: and (by the 
greater than tht of of AB to A, is leſs than 


Rat n 18 D tos C; therefore alternatively, 
the proportion of AB 60 CD is kn than that | 
of Ato C. 45 e op at be 
e 
7 e * U 7 . 1 | ws 
1 <3 aq 


* . : ; 
; 3 5 L p 2 12 4 + is 
p * 1 8 * 81 * e 
"248 ze Blom tr F Kili! 
| F 4 . 8. : 2 5 : * 8 : * a 
260" 752 Elem: r of + 1 5 1 . 
* 1 * 
9 * 
. . , # £ 4 ; 
| 58>: hi 1 4 WE, „ . GEE A * 


* * 8 * LEES : os REF \ * 
4 
p o 7 8 WF ae 
AT OE. he 0D þ * 


* — ; „ 8 y v : 
/ EW», „ $' r ne Ward 2 * 
"0 EY, bi. —_— We ö 
PROBE OSTTION XXXIV: 


= TH FORE 1. 


_ 84 


Fer Ge, + be propos 

: :tbe:& e ett of tbe firſt; ob tbe 
the rate er cen 

"I: ee Be . Howe * 

re 


the third to bs 55 ers 
e der will bave & greater P 
tion to ibe whole ry than the whole 
rr 1 2 Thais B 
- fer "Maxiattide': But 
2 e A1 
3 9 255 


85 if 


43 
2 


D £66525 4555-21 

3 A by 5 

F r than that 
of B to F, and the x oper 


2 


Cas of Bto 59 greater than that of Cto. 
ſay, that A, B Fc will have a greater 5 
ion to E. F, 


> ev_mp ⁰²Qmda; e l! — A Ü ines, oa. ads 


i than 1 proportion of 


hoy 


= 
6 8 
e F TY n Kon arr _- —_ 


* 5 n > OY, 4 * 9 3 AD 2 * \ : 
EY IVE - 008 A © Es r 2 * 3 * * 
P Ks ä HF |. YI = * * "7 9 5 — 
s * N © + pgs . — - i 
ho '9 


; ; * 
* 8 
JUL an dd | 
* 


alternatively, % — 
greater tha 105 tot E do F; 92 4 

org, $ hem, te rportios, of 
wet 4 that 0 to F; and a 
erh e 5 P Fa * 15 FF 

than \B to F. And herauſat 
WEE of the? Vhole AB to EF og reater 
if of. 1 B to ELLE 


he 1 95 2 
. 5565 Xp 55 ] 
2 955 Cs ers that 0 Fo 

[ 2 Al ling them, the pro « ion 
| 85 5 : Daren 5 8. 


of Secondly; the! otortiog of A to is 

\ fo greater than that pf A, B, C, to E, F, G. * 

zor: | I have demonſtrated, that the proportion 

:I of the Whole A, B. C, to the Whole E „F, G, 2 

pro- is greater than that of the Part BC to the I 

-of F 4 FG: therefore the pro lon of the 
 E-Remainder A to the Remainder E, will be 

„ | greater than _ of the Whole A,B BC to the 

E 1s VIDE, E, | F, G G, (i tbe 330 

ore Third. 


The Elemthirof | Euclid: 4 
ec A, Gr | 


6. N 5 3 


3 C EY, 5 — As (442! 
al: * Fe 1 


* » 
een St 15 BY . jars We ' 8 1 


* ( 3 , F | JJ OS OS wig GeV f 2 
—Y 14 . vo 4 8 3 2 . a . 3 "of 287 5 
# % 7 : OS — & . 2 8 ; 


£1 

© 

4 (118 

8 

Mi BA 

i — 
155 r {£245 8 


— 


S 
- 


2 * 
0 0 fog 


K 
” 
—- 
= 
WOE 


— 
— * 


AN. — 
<<” 


&..* As '% 


8 * F * * * LY 5 STS 3 
8 db OG CC 


Ta 


* 5 ; ” 6 - . 
any 1 80 0 xi T rH E AA. 


275 wth SK F $0 0 [01 | 
50 Hin ** TC FT 4 Z = 


Fon 
12 4 


* Ae 
5 ent of 


portion of their Side 


a Gives 2 5 1 . 
4 ele Area, ors 


at; 


out pro- 
9 amen, or 9 655 
to an ro ti 
d. Here al 185 d Kwon steh 
ae Rule. of ee: rand the Forty: ſe- 
os OAT of 1 the Irit . ed to any Figure 
ver Lalfly, 3 : ays down the moſt 


5 
0 d mo 1 n Principles to con- 
Pave Sin taki Wer ot Dimenſions. 
DE. 


portional Lines, 4 ang. 
4 * 9 Figure, 1 


N r 4 4 ante Mo. en 
4 ** n * 


4 


& * 
r 


— 
0 


Ll 
a 


4 
2 


re. 
: . DEF. __ 
n 


0 
fi 
{ 
| 


% 


is» © = & © 


CY 


S 
'® <- 


[drawn from its Summity to 


The Seen 


i the Line ABis divided:accor 

and middle Proportion: 
4. The Heighth of any Fi. E 
gure is a "Pebpanditulat 


its Baſe. As in the Trian- 
th gles'; EEG, the per- M x TIME 
* pendiculats AD and Ei 5 
1 whether: they fall within or imer the 
Triangles, are their Heights. Hence it fol · 
6 „ lows, that all . les and Parallelograms, 
Ot Have eyua eights, may be Ech 
within the: fame | ers gh For havi 


1 their Baſes upon the Line HC, if the Per- 


* pendiculars DA and HE be equal, the Lines 
4 EA and HC will be Parallels. 

5. A proportion is ſaid to be compounded 
of many others, when the Quantities of 


thoſe Proportions being multiply d, make 
o underſtand 


another. the true Intent of 
this Definition it br ral wg ge 
© ev proportion, every f rationa 
sperrten: takes its Denomination from 
* certain Number, denoting that Reſpect or 
Relation that the Antecedent of the propor- 
tion bears to the Conſequent. As if two 
: Magnitudes were propos d, one of twelve 
* Foot in Length, and the other of ſix; we 


— callchat t proportion - of 12 to 6 the 


— 


> Denominaters + Expreſſible by true Ni m. LOR 
R 2 double 


n iba; Like: manner, if 4 
" and 12 were pond; "we ſhould” give that 
the Name of Tubwiple proportion, ; being 
| - * its Denominator ; importing as much as, 
3 I that the proportion of 4 to 12, is the ſame 
bY | * as that of — to Unity, or as one to three. 
E | | Soong Denominator is calfd the Nyantity of 
L „the Proportion. Suppoſe therefore three 
1 9 Terms were given, 12, C, and 23 the firſt 
1 Apropo rtion of 12 to 6 deing — D 
4 Denominator is two; the ſecond of 6 
9 2 being Triple, its Denominator is > en 
the proportion therefore of+12t60. 2 is ſail 
ry ed of that of 12 to 6, and 
12 © of 6 to 2, the double and the Triple . 


portion. To find therefore the Denom 
ti tor of the proportion of 12 to 2, * ply 
* © three by two, and the Product 6 will how 
| + the proportion of 12 to 2 40 be ſextuple, 
. e. as one is to ſix. This is that which 
3 © Mathematicians commonly underſtand by 
br Pro --methinks 


tend BS CO fra 


3 FEBS SST ER S 


_— a Ae a 


wg 17 Ti E OR E Mu. 
, and Ties of the ans mig, 


an A xg e Proportion as Foerr A. 1 8 


bave the ſame Hoote . 4 
and to be placd between 1 
the ſame Parallels, AD, &KVBC E 2755 
and GM: 1 ſay, they . | 
will have the ſame proportion as their Baſes 
GC, and EM. Divide the Baſe EM into as 
many equal Parts as you pleaſe, and draw Lines 
from the Point D to each Diviſion, as DF, 
DH, DL: In he manner-divide 1 
into Parts 1to thoſe of the Line EM | 
draw Lines from the Summity A to thoſe Di- 
viſions, as AB; AI, Sc. All thoſs little Tri- 
angles, being inclos d within the ſame Paral- 
1 and ants on . are equal, * 
t 38. 1 7: 

The Baſe 6c contains A many align 
Parts of EM, as there are Parts found in it 
equal to EF; but as many Parts equal to Ex 
as are found in the Baſe GC, ſo many little 
N are contain d in the Triangle AGC, 
C 


** * thoſe contain'd in DEM; which be- 


mei * Euclid. 


ex : 


ing equal among themſelves are : the aliquot 
5 75 of the Triungle DEM. As oft there- 
fore as the Bale GC. contains: thoſe, aliquot 
Parts of EM, w oft dden die Priangle AGC 
contain the aliquot: Parts of the Triangle DE 
M; which alſo Will happen io every Diviſion 
EA "therefore > . Dea has 
ihne me proportion to riang E > as 
the Baſe GC to the Baſe. 

Now Parallclogram$; deſerib) * upon the 
** Baſes, and inclos d betwern the ſame 
Patellels. are double the Triangles,” (by the 
41. 1.) therefore they ate in the ſame 


er e i. e. 3 

; 3 4,5 LY VIS 4. 
, 7 OO 
7 * 8 1 . 


? {Thi Popeßdepi den only Fr 
„ demonſiratp thoſe'that Elbow. but alſo of 
great Uſe in Gviding large Fields, or Plains. 

. * As As for N ſuppoſe; you were to take 
rd che «third Part of the Tra- 


eee den ABCD, having tle 
1 + Sides AD and BC ne 
b v predute the Line BC to E, o 
C E * CE may be equal to 
4b; and taking BG the 
* third Part w BE, draw A6; I ſay the Tri- 
"angle ABG is = * * of kt Lhe 
© 5 ee bet Re 


3 in 


= Y aan Es 1 . 


Ur wa felt...” 


* * 


33,908. OT, 


on. 1 

1 The Triangles 4 and 1 r . 
6 angular, þ becauſe the Lines AD 20d C CE are 
4: a cl and their Sides AD and CE are 
| :*rherefore (by the 26. 1.) the Trian- 
Me > equal, and bon y the Trin- 
gie ABE, is equal "to the Trapezim ABC 
*But u Triangle 2G | the third Part of 
the Triangle ABE, ( the preceding) theres 
1 Lore the Triangle: (BG is che . Part of 
cle eren BOBEE 2! 2. 2 os oy 
Ri 4 


E 
ah A 211 Wer 4 * , 4 Fr a 3 
> > ke” i} LE: ET $174 $5 % « "SF \ 44% 5d 
: a ** 2 f i 


5 "FROPOST TIO! N. . 


9. 30 7 % 9 3 * 2 72 3h C3 8 — a F elle 


See THEOREM. 1440 
* | 


F * * # * # 7 
4 £384 * ee LIS a Hs. n 124 
„ 
2 


A Line d 


05 00 wn: 4 SD I CV #0 


4 


7 = & @& 


a Lien eren to kr 
= its . . 5 the Line 
t wades 5 of 4 IT:ang Popes 
R . — be peel i Baſe. OY 


* _ 
: - 22 
31 * 917 „ \ 4 ; 3 F NS toe 2. a 4 
* 3 "x * 4 5 — . x « 8 9 
2 FS &; # x 4. f Z ex » * ® 
6 Tg N + * 
2 * a N. * : 
; | 8 4 5 2 4 
3 - 2 SI ni : 1 b . x 1 * 3 
- 8 : * A 


i- 
ha 5 . rian 5 1 gh 50 ECD. having 
"4. the lame Baſe DE, & * being enclos'd with. 


in - Ga , and BC, are equal, 


| . 37 289 I 8 2 9 Td e 11 gil 
: 2. F418 av, ener ati, 5 Wind Ly 
2 A Tho Triangles ADE nd DEE. have the 
ame Height E, and taking AD aud NB for 
their Baſes they may be plac dt within, the 
Line AB, and another Parallel Lon '# drawn 
through the Point E, conſequently have 
the ſame proportion their: paſts, (byitbe. 1.) 
| Toe; the Triangle ADE pas the. ſame. Nen 
I tion tothe Triangle e its FCED 
as AD to DB. But the Triangle ADE has 
CED, en AE toBC rad en r U pan db 
CED, as AE to t re the 
ſame pro ö Ad Sho as AE to! * 


Seontly, e AE to ap 5 3 
proportion to EN, as AD to DB: I = the 


Lines DE, and BC will. be Farin 86 
A  Demonflration. HANTS 


A0 bas be ſame proportion to pe as 
* Triangle ADE to the Triangle to DEB, (by 
the 1) and AE ha has the ſame proportion to 

ECC, as the Triang gle ADE tö the N Triajgle 
CED; and confequetaty” the Triangle ADE 
has the ſame propottfonto the Triangle DEB, 
4s the ſame ADE bas to the Triangle CED. 

{Therefore 0 y the 9925 JF) the Triangles BDE 

n A eng }, and (by the 39. 1 be- 

wen, ile fame Parallels. Therefore the 

Lays DE, and BY pa TONE „A J 


4 
„3 8 A Ne 91 de Th : 


3 


ci reren e 2 


be 


. 57 
my 75 in the Flowing Fig 


re, | if 
ere to meaſure the Heig 55 5 
18 a Staff ox Pole 4 * 5 


CD 5 
10 to * ON 1 Ac. 2 


wt TEE 42 


2 . a 4 +, 3% 7155 


— 


„* 


"exo roetrion 3 
Gr Tet] "2 *TWEDREM Ss 


2 404 1 5 

. Feb 

to equal Parts; divides its Baſe into tus 
| Parts which have the ſame Proportion. as 


= . 2 if it divide the Baſe into two, 


tional to the Sides, - it will divide 
vs . the b into two equal Parts. f 


T Fthe Line AD divide the 1 
BAC into two equal Parts, AB 
will have the ſaine proportion to 
SY to DC. Produce the Side 5 


\, and take AE equal to AB, . 
D Jraw the Line EB. V 
Denonfration. 5 


8 Angle CAB is | nal * the 


two internal Angles AEB and ABE: which 
"Y equal, ans 5. 1. becauſe the Sides 


SS 4 — AE 
* 
Sm 4 4 


2.) there is the dame pr 
F or Be 10 48,5 as of DEW Dc, 


ö 5. 
'EA 


9 


"AC, _ DC: ea e 
ewa 


2 


* to find the Wa M, the Ven 5 


* ia £ * 
Bs - 3 va; PTE IE TOTS 
1 - 3 
5 p 'Y FF 1 
* 0 . 1 5 
8 * 7 p | 
; 6: 1 5 a 3 . 2 
F wy % > Sal. x is i 1 * e 1 1 
1 &# 1 5 1 : * 1 3 F 1 15 7 - 
— * * F _— 8 - 
4 „ * \ * 4. pe * * * kd . * & 
* 
3 2 — 0 ; - 
4. 4. - 
mw 
45 
% ks 
.. 
* 
= 1 3 oh 8 2 


A THEOREMS" 


JN 

de 72 ; 

; If „ 1 | A : * 4 LAS | % 

1 F the N ABC wy 4 $972 227 $4 
155 DCE, be equiangular, . . 
ifthe An eee and DCE, bY, 


will "have the ſame en n 1 
tion to BC as DC to CE, andes ©: - 24 
alſo AC will hav -oportion to C 
as DE to EC. Joyn the Triang levalier ch 
a manner, that the Baſes BC ain CE may be 

the ſame Line, and produce the Sides 
BA A*and ED till they ed bo F; ſince the 
Angles ACB and DEC are equity the Lines 
AC-and EF are Parallels, (by the 28.-1;) and 
by-the ſame Reaſon-CD and'BF are Parallels, 
1 therefore: AFDC is a 1 


Demon 
In the Triangle FE, F, FE is alle} to 
AC, therefore (by the 2.) AB has 5 
Pro portion to AF, or, which is to it, 
1 D;-as BC to CE: and alternatively, ABhas 
the fume proportion. * 3 CE. 


The . * Euclid. 


| In lte manner in the ſame Triangle, CD be. 
ing parallel to BF, FD or AC has the ſame 
CODER to. DE, as BD: to CE, (abe 2) 
and alternafively, AC has the Laine Propor- 
tion to BC, Ne 3 


3 * 


5 


ä 8 The. U $ I 
| 9 „ 18 SIM 
This Proj of itian is o& EY, da ** * 
it may for a moſt univerſal Principle 


in taking king all manner of Dimenſions. For in 
6 by firſt - all the. Methods of meaſuring 
Lines, by deſcribing a ſmall Tri. 

3 —_ nar a E which 1s form'd upon 
the ground, is founded upon it; as-alſo the 
+ greateſt Part of thoſe mathematical Inſtri- 
enn upon which are deſerih d Triangles, 
ſumiliar to thoſe of which we deſſre to — 
| %the Dimenſſons, as the Geometrical: Squar 
the Warten the Arbaleſt or, rr 
c. Nor could we ke how to . raiſe the 
Plane oh, any. Place, but by the Help thereof. 
80 that in fue, to unfold all the Uſes. « 
© this nt dnt it would be neceſſary 
a tranſcribe the w dale uk Kaak cf, Prot 
$ See 55 e . * * 4 p 


. 


2 9 * 1 „ R WR? aaa; . R 
"Te Sixth Book: 25 


i * 5 Fo 4% # 4 4 va + I : 7 
; , $4 * 5 6 s _— *. Þ 3 3 F 4 8 , 
# 80 yy . 2 mo al FF. "9% vt >; D 4 v =. 
5 - 4 52 3 8 I 4 4 2 
* * 
PROPOSITION "\ 4s 
ne > 8 
- 4 o 
7 N El? F % 
e A THEOREM. 
„ „ A Ser - * * 


Tringles, which: have | 2 Sides ard 


4 1 


1525 Trikngles ABC aid and 17 4 

ave, proportional 

9 "Ko 85 AB has the /....\ 

ſue pro portion: to BC as N © 

E to EF; N and alſo AB the oy 

ſame proportion to Ac as 

8 the Angles ABG and DEF, FOE 

Farm oe Ae, 10 0 
al to e 2 E 

6 the Anglo Cu. 2 bo 5 "x rd 
The Triangles ABC. _ EEG . two 

hag equal, therefore (by. Coral. 2. of the 

1.) they are equiangular; andy the 4.) 

45 has the ſafne proportion to BC'as GE to 

Now tis füppos d, that DE has the 

ſame proportion to EF as AB to BC, there- 

fore DE has the ſame proportion to EF as 


EG to EF; and conſequently (by the 9. F.) 
DE and EG are equal. After the ſame man- 


ner DPF may be prov d equal to FG, and con- | 

ſequently (by the 8. 1) the T ciangles DEF 

and INE are TIE But the Angle GEF 
a a ru 


* 


"Elements of Karli. 
be Angi: 
10 at o the Angle B. And the An l 
DFE to | ngle C; — 9 Kan the 
Tranghs Fa Cand be r ; at 


* 


Ph HF SITTON > 


bo. l * 


on \ 
| Arc T 45 
the e js 1 
ple Proportional are 25 
: 85 ' Net 2 WH; % "i th 
2.8 . * 2 1155 mt . 7 2 N 5 


— N 


. 


BS a8 DE to EF. the T riangles ABC 
Will be. guiangular. 122 the Kok - FEG 
equal to the Angle B; and the Aude ETG 
A to the Angle c̃ũ nh 4 
2 766 N er Nen. 4 Wn 


«©; * 


Ae 


1 es Dy or the 22 1 » 8 
bes theſkme proportion WBC, 2 8E u 
. Er (by the 4.) But as AB to BC: 0 18 DR 
to EF; therefore DE has the fame propor: 
tion o EF as GE to the ſame RF? and there 
fore (by the 9. 5) DE and EG are etqual; n 
and the Triangles DEF and GFE, having the 


1 DEF and * each equal wie the 
2 nge 


— 6 
# 


# 
; — . 


a 5 * — 5 a * 
en * * 80 e ah. WY. FRY mw” 1 Pa * K deal * R 1 - - 2, * * 
e *; * n Up. _ . wh EIT WOT Oo ITS Re 0948 WA ELVES * * 
ON, 7 i Ge et at _ $7 
7 y : RYE : 
5 „ 


r 0 > 
lar; 4 

S equiar 0 to 45851 Fr 

; i War. ? 


12 5 | 
; FEES . 1 
Harn from: the right gl 

" a reftangular Tring l to the oppoſite 5. 


ebe Fe 5 
wat, Triangle i into two others 7 


45 


o þ 9 * 
ile to 8 
; _— 
* 


oppoſit 
: will vide the rectang 


A 

angle ABC into two Trian-. 

ge ; ADB and BDC, which will 10 Lmilar 

ular to the Friapgle *L 
e Demonſtration. | 

- The Trans les ABC an ADB: 3 the 

ame Angle A. and l es ABC and ADB 

right Angles, therefore they are Equiangu- 

lar, 00 2. of ithe 39: 1.) In Hke man- 


| 28, 
4 S* 


* 
* 


al ner, the. Triangles BDC and ABC have the 
the Angle C common to both, and the Angles 
the C and BDC right Adel; therefore 
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"vg iis of the Com paſs of pen; 
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> nn dens Gs OO 
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Proportional between 


the Eines LV, and VR; 
————> having plac them | 
ATT * that they make but one. 
= right Line LR, divide} 
tat Line into two equal - 
Part in Mz and having deſcrib'd a e * 
circle 


1 1 A > 


„ 8 * „ 5 ; 4 


ok LTR 8 the Center, eraw, the per- 
poſing VT, which will be a 1 — 7 


o 
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;F 


d deſcrib'd. in a 855 
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lars thereforediare is the ſame | 


cion.of LV'toVT in the Triang 
of VT;to-VR.1n'the Triangle TVR, (ch 44 
therefore VI is a . Proportional be- 
tween LV and VR: Yo #4; By. 


— Tagen = * x 3 WY . . 3 4 & A. A S AY 2 2 - 4 * I ren © nd > 
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gy L 4 


this Propoſition an reftangular Pa- 
e may Roe to a Square.” For 
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Tens the Square of \ VR, rp to 
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hereafter demonſtrate. | "a 
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DR CD will 32 
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E, F on: the | Pan 


D wrath, 3 


Ibe Parallelograms Land M being equal, 
v will have the ſame proportion to the” Paralle 


tc BDEH: proportion of Lto 
B EH, is as the Ba Bals W to the Baſe DE; 
mn that 5 M, or DFGE, to BDEH, is as 


lie Baſe] FD to the Paſs atk hots 


There. 


"& 4 z 
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R js 


T” 
CES Lo 
*» 4 * 


:DEzas of FD to DB: 
CD is ta DE, ſo is Hake: - 
allelcgram ' 

Fo the Pardl- 


* as M to the 
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2 WE” 25 5 orm that 
— 4 e reciproca 14 / t Jars Teck 
ng 
A 135 re Tring By andG, 
1, have the 
-— PAC : and DCE e 
qual, their Sides that form 
Angles, will be reci- 
«> e z. e. BC will have 
y -- =P -* theſame pri to GE 
as cb to CA. Place the Triangles fo, that the 
Sides CD and CA may make one right Line; 
and rhen becauſe the OE: ACE and DCE 
are ſuppo d to be e and CE will alto 
make one right Line, '@ Coroll. of the 15. 1, 
Draw the Ling AE ? 1 
Demonſtration. 


c "The Triangle ABC has the ſame proportion 
"tothe I riangle ACE, as the Triangle ECD 
equal to the former, to the ſame ACE, (by the 
- 9, J.) But as ABC to ACE, ſo is the Baſ 
to the Baſe CE, (by the 7.) having both 


* ſans Hog 3 and as KP to AGE, yo is 


theſame proportion 3 1 


3. E 5 Lines A, B, Gl D, be 14 
1s, N . 


9 Sixth Book. | 
* Baſe 22 to CA, (by the ſame N therefore 


4 has the ſame pr prop oportion to CE, as &D 4 = 


But if the Sid ſuppos d 7 
i. oY that BC has the ame Proportion 10 C FE 
as CD to CA, the Triang 
will be equal, Nau they will both have 


. K 
A = + . ; 


19 1 H E 0 R E M. 


"IF Lines le proportional the Relay gle con- 
va (SE poder 228 ff. and the fk vill be 

to the. Refangle. contam d under the 
. 1 and the third. And if the Re Hangle 
be contain d under the Extreams be equal to that 


"4 


» contain nder the middle Tay io 1785 


Lues vill be Proportional. 


tional,” 7. e. if as A 
to 15 oC to D, the Refan- = : 
gle contain'd under the firſt A— 

A, and the fourth D, will be 
equal to the Rectangle con- * » 


— 


tuin d under B and C. rr 
Demonſtration. 
The Rectangles have one Angle * 50 
t 17 other, becauſe tis a right Alngle in 


bee * 


their Sides alſo are reciprocal: there- 
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les ABC and CDE 


Eye” 
* 1 6 


are equal, Fs the 14. / | In 


| win mille + reci e 
pre b. 


i this Lines "ob 70 Ba: he Rents * con- 
tain d under th oper an tbe tbird, ill b 


_ equal ta the Square of the middle Term. 4 
the Square of the * 9 4 Term be 5 
the rat under the. Ext 8 

übe theee Lines A 8 5 be 


= proportional, the Recta 
WE Faqs yas” a and L 5 F 
bee to t are of B. 
EN THe Com 8 W e 

Bi” W e ſame proport1 
4. A to B, as of Ete Ds che 1 
the bur I. Lines are proportional. 1 
Demon tration. 
The Rectangle under A and D will 
to that E th B and C, (by tbe 
but the laſt Rectangle is a Square (the Lines B 
d being equal) therefore the Rectangle 
contain d aer en 2 Is ny 1 ite 


mu . 
| m 


I 


1 


the hs Vari,” « | nm 


: be Sith Boat, 
10 ike manner, if. the Reap 


„ 


his to the | "Square of By ja 


a portion to E40D: 
and 2 — C r equal, A A will haye the 
ſame proportion to BY as f tu , 


9 NN Ante i The. U. &. r wh K 
By theſe eur Propoſitions may, | be demon- 


0 ſtrated that Rule in Arithmetick 8 1s 
| 8 1 "the Rule of 5 and 


'eonſequently, + les of Fillooſhiy, 0 


ae and mY the © others that depend upon 


15 


e Which Hey Were Þ 22 71 


555 ie then contatin'd under A 
is 6qu e that under Band &. 

'r ck 125 bis latter Rectangle by multi- 
„ plying B by C . e, Six by Four; che Product 

1 with: be Twebty four; therefore the Rectangle 
© contain'd under A and D is alfo twenty 
© four; and therefore dividing that Number 


F by A, which is 8, the Quotient Three 22 


1 


| 5 PROBLEM. | 
n. Hite a Tanz ſimilar to entre a 


Line given, - „ ; #5 3 


"oY [ET AB tethelin 
Ve. 4 which '' you are 

"= quired _ *s deſcribe 1 
Polygon a to the 


Po 0 but having divided the Polygon 
CFDF into Triangles, upon the Line AB 
males Triangle ABI ſimilar to the Tria gle 
CFE; # e. make the Angle ABH equal to 
Angle CFE, and BAH e to FCE: for Sa 


the 1 98 175 CFE "Y be 5 5510 


| "as Triangles, 51 are Part of the 
Polygons are equiangular, the two Poly- 
gons are equiangular. Further, ſince the 
Triangles ABH and CFE are ug aggk 


bj AB will have the ſame Proportion to BH as 


CF to FE, (by theg.) In like manner, the 

rianꝑles HBG and EFD being equiangular, 
Pe wall have the ſame Proportion to BG fl 
: "> "mn 


1 1 


. 
E Sixt 1 W vi | 
EF to FD: and by Equality, i to 


Defn. 18. 5.) AB will havethe ſame Propes- 


tion to BG, as CF to FD. And the ſame may 
be ſaid of all the other Sides. Therefore (by 
us 1.) the Polygons are ſimilar. 


2 The. USE, 


. pon this Propoſ tion is ground dai the 
© greateſt Part of Practical . — that 
© relates to the raiſing the Plan of any Place, 
2 a Building, Field, Foreſt, or.a whole 
2 For having divided a Line into 
arts, to anſwer the Feet or Yards 
Wenn $f in 802 Plan, ou may deſcribe a 


. 1 ſimilar to, but leſs than, the Origi· 


in which you m = 85 the proportion 
© of alli its "FA And having by Experience 
© found it. much more eaſie to travel upon 
© Paper, than to take a ted Son Jer either 
* by Land or Water, this Propoſition will To 
«wiſe afford us Aſſiſtance i in this reſpe& ; 

* forming us in almoſt all the Parts of "I 
: 405 ou Chorograpby; and giving nin or 
how to compoſe Geographic <4, Charts, 
© Ma aps, Which are ng elſe but {Bars 
* of $06 Bri reat Figures to ſmall. Further, 

* the Uſe 5 1255 P 9 extends its {elf 


* to almoſt all thoſe Arts, that require the 
© Defi * and . of their Works before- 
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PROPOSITION. XX, | 
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ia 1 Ars In 3 3 Pr 10 
2 Stk Fomologous Sides, N pe 


» If the Triang 15 ABC and 
| DEF be Godin; ox equi- 
oh ex rh "ivy — 

E F the te on 
. TS arcs homolog ous Sides 

2011 xx; +, e the proportion of the e Triangle 
AL to the Triangle DEF will be the Dopli- 
date of the proportion of BO to EF; ſo that 
nding 8 Pan proportional Hl to the Lines 
BC and EF, and making BC to have the fame 
Proportian to EP, .as EF to HI, the Triangle 
"ABC will have the ſame proportion to DEF 
po the Line 585 5 the Line HI; 58 55 to 
have to it duplicate 3 lefin, 
e Cn ig OR: e 8 


The An 125 B 21 E 2 the Triangles ABG E 
| and DEFA artz equal; and beſides, ſince the 
Triangles ABC and DFFare fimilar, AB will . 
bays he "Ca proportion to DE as BC to ff + 

EF, (by the fourth.) But as BC to EF, ſo EFI 


ne 
to LE 4 — 


TO. Th Sixth Bok 


to HI or BG; t refore as AB to DE, ſo Er 
ta BG,. N eee the 
Trian es. ABG and DEF procal, 
the Prlaggles will be eq Eb 57 [7.3 And 
(by the..x.) the Trianale ABC has the ſame - 
proportion to the Triapg le ABO as BC to BG 
8 HI; therefere the Triangle ABC has 215 

0 B 

"4 


ſame e proportion to FONT 9 85 0 


- x * BE wad IN 
"Eh tis 1 BHP $54 192 


The vs 


4. may hel to corre 
E Error of thoſe, who are apt to ig 
„ Figures to have the ſame proportion 
© as"their" Sides. For it two Squares, two 

Pentagons two Hexagons, or* two Circles, 
pos d, and the Side of the fiſt de 
{doable that of che ſceond, the Figure 
will be quadruple the fecond: if the Side of 

* the fiſt b be triple that of the ſecond, the 
c firſt Figure will be nine times Freater than 
the Reond. Therefore to make a Square 
triple to another, you muſt ſeck a middle 
proportional between one and three, 


and 
©.youU-find for the ef 2 Four hdd Fi ure 
* almoſt 13. F 
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Number of Triangles, and are in the duplicate 


Proportion of their bomologous Sides. 


As JL the Polygons 
I ABCDE and 
S GHILM be ſimi⸗ 
M lar, they may be 
divided into an e- 
7 eee 
which will be the ſimilar Parts of their 
Wholes. Draw the Lines AC, AD, GI, GL. 
NV Eg 
Since the ene are ſimilar, their 
Angles B and H will be equal; and AB will 
have the ſame proportion to BC as GH to 
HI, (by Defin.. 1.) therefore the Triangles 
ABC and GH are fimilar, (by the 6.) and 
(by the 3.) BC has the ſame proportion to CA 
as HI to GI. Further, becauſe CD has the 
ſame proportion to BC as IL to IH, and BC 
the ſame to CA as HI to IG; by Equality, 
CD will have the ſame proportion to CA as 
IL to GI. Now the Angles BCD and fares 
= | | . ng 


* * F » 
os 8 


* Ko — 2 * * — 2 Err, r 


7 ; x. 4.3 * 


1 bop | equa). 
Therefore (by Pim 6 35 the ade ACD-and 
GiEwitt-be” ſimilat in like manner, "tis 
eaſie to run ↄver all the i of the 
Polygons, 27 85 to vv e fimilar. E 

T add furth R are in 
W pa d 0 alygons, 

FU Lhe 5 wth, 2 

N N Vo xy 


24 7 # 4 5 
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be, 
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. to Its, 5 ni 
of one Poly; 2 
gan 1 


b re Wal 
tion, 2 ' Polys 00s be d upon tbe 
55 will have the — e to a Vo- 
lygon deſcrib d upon ＋ FORE" as tl 
NI. ; 


F Euclid. 


K. it will be i wm "IE * 
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en e & a> 


ut ib I of Fake 
6 th fan, f 


e eee F 
partion to EF TY "a | 


the Abc 
125 Bare 


Fl 8 TE 65 


7, 85 Seal to the Lesbe 
third: Fenn: P, Gy the a1.) O exe | 
has the ſame 10 Ef n Hl MN. 
ell have the fame. proportion to- Swan 
to;P--apd.this proportion will be "44 
© =Y Ma doi. . Demonftrotion. . 

Pale yrs ADC toe Polygon . 
1 proportion of that of BC to 
20) that s, as BO to G; 24 


| fame pro rtion to DEF, as BL to MO.. 
And if the ſi milar Polygons be proportional, 
the Linen being in theſubduplicate proportion 
to them, wh be alſo 1 | 
: 0 1999 1 7 | y 
1 24 A, B; C, ED] e copar tion may 
+ (lanes y.apply d to Numbers, if 
5 . E BC D. be 


$1 proportional, their Squares 
. E. F. G, Hl. will be foros, 


- « which] is very ſervicrable in f and 
Bo in e 255 
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ani ae 5h che Propert 
0 e 'of uy 
TE 12 ö AF a. 3 27 | 
1 4 TT, 9. . 4. 3 
1 F. the Paralclgrams Te. 
bande prey OL TED be 
on ot to: M wi 
| pork of that of AB to 
To DE, and that of BD to Df 
en Joyn the Parallelograms ſo, 
114123) ©  1that their Sides BD and PD 
may 3 butione right Line; as alſo CD and 
-DEariother 3 n the ci '7 


be 15.1 and 99 
MIO: eng x 
Demonſtration. 3 
12 A8 Jr T (unn ds ; 
Ide Parallel im L. has a 
tion to the Parallelogram BDEH, as the Baſs 
AB to the Baſe BH'or DE (by tbe 1) and the 
Parallelogram BDEH has the lame proporti- 
on tot the Patallelogram DFGE; 3. e. M, as the 
8 Baſe BD to DF. But = the proportion of th e Pa- 
—nllelogram L to the Parallelegram M, is com- 
*  E pounded of that of L ta the Parallelogram 
1. I BDEH, and of that of BDEH to the Parälle- 
by logram M. Therefore the proportion of L 
to. M is; compounded of that of AB to DE; 
Dad that of BD to DF. For Example, let AB 
orte be 8, DE 5, BB 4, BF); and make as 4 to 7, 
ſo 5 to 8: by which means you will have 
three Numbers, 8, 5, and 84, 8 to 5 being the 
proportion of the Parallelogram L'to BDEH, 
which is that of AB to DE; and 5 to 84 that 
of the Parallelogram BDEH to M. Taking 
way, therefore the middle Term five, there 
will remain 8 to 8 4 for the n com- 
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Ne Penal nan AC paſs __ 
— De Pallet an EF, — 

Fe — 4 AT ,. 1 „ He 5 
4A 8 F B TT, 1 15 45 +» thigh 

- The Paraliclogrint AC and Er- re th 

fame An le B, and becauſe in the Tei 

BED, 1 is parallel to the Baſe DBC, the Tri- 

angle BET and 50 quiangular. Fhere- 

fore (by the fowth) "BC has che fame Propor 
| tion to CD as ts ip: and conſe ently the 


e e the 8 being 
OY ( 5 Den. 1.) the Parall⸗ 
IF and GH are * to ee 


— 75 $6. 
TeUSE. 
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ſcribe a 7 Ivy "EB fp 


qual to the Redline 


A, and ſunilar to the 
Polygon B ts: a Pas © 


to DF, (by Coroll. 
"CD ef, G is the Pa 
T3 


por! But A, 295 e "equi ben 
Therefore Nader ith as 
B to n und- cone quent wan, 12 215 
Q are equal. N 


* ge d ange wes hog to _ 
ö j one Figure into another, retaining ſtill us 
equality to a third; Which i is very uſetul in 
1 * Praflical Geometry, tap ghe 8 all Fr 
1 my n en 


* > 8 . 4 . N I þ 
Wa 5's We 
4 one Angle 5 Epe a joit deſcribe i 


ill inf 2 


* Ae 11 * V's 3 


8 "ID to ihe vt gs 5 Diame- 
ter BD will*paſs by the Point G. 

Pbr if b 8 peis by that Point; ſuppoſe Y 
itithen to paſs by the Point I, and to, 
make e BID. Draw the ary: = 1 
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as Perlltogram' A * 


ar GF, as HG to 24 0 GF; and (by tbe 
I. pr et 
0. 77 0 LTH | 955 3 


ti tort ited dah a8} 


abe 400 But > 


Parallelegram DG is alls 1 ſimilar to. 
it, therefore the Parall 


wouldbe-fimilar, which is impoſſible, for 72 
ſo, HI would have the ſame proportion to IE 


| TAB be the Line pro- as 
vs d tõ be divided bet A | 


on, it 6. ſo, that-AB may the 
UE propor roportion to AC as: AC to CB, Divide 
the ABC (dy tht 1200 f G, that s Rect- 
angle contain d und er ABR and CB may be 
en to the Square e A+ eee 


ration 
/ Since the nec + Under AB 264 CB is e- 


bto/the Square of AC, AB will have the 6 
oY ord: AC As AC to. Fries 2 2 * - xl 
x: 1 19. e e e 47 | che 77 * — I 
"7 "The U'S. A. aaa;  Aþ 


” This Propoſ tion 12 in th Thir 1 
wen Book of Euclid, for "0 . the 


es Uf * five zegulay Bodies, Anke 
of the Haly Sepulcher, has « 


„Late, 2 
N — Mg . « 
* wicdls i | * tion. . od : ob | ; | 


— —„ IE ˖ 


N a«® $©% 


+ 5 = i the 2 
1 255 g deſeri 


3X 3 ES! OD IE" 3 


2 2 and Fm dre enen 


7 themſelves. boy's dnp partion! of 
' the 20.) and if Squares were delerib ib 


upon oe TY 1 4 alſa would am ongſt 
* themſel duplicate proportion w of 
. ders, woke the 471.) the $qu ane 


e wh 9 ic 


-- © 


5 would. he equa Squa ;AC 
AB: t ke the Polygon D defer bd 


a 


855 ſe BC, r to the 
hon E, and Fr deſerid'd u 


is Pro 1 fy e 5 to 
6 ment or Smaſh 2 of Fig 


a E more univerſal than th 4, 1 : 
** e; uſeful, in as och a 4 
„ "I r y 8 3 5 
„ 1 
A he the lr os Sell nk © Cent 
. 0 99757 * Set 172 are: 


n 
„ 4 " F I 4 28 FO * 5 K 2 — N 18 2 <5 POR — K 
N C * * * 0 5 "TICS * MOVE MITE. * * _ * * a W * * 
* * 4 b * * 8 CR 3 £ * 4 9 * 1 T7 * * 7 1 : n "Fes N nn. 4 * 

* 4 y * : 
F * — OR , 
5 0 FE 4 2 * 
Y 1 
* 4 FE. 
„ a 
Pp uy . 
» be 
\ 


ww? Pact, "tual to 40. 


: 4 os 
| 20 8 draw the HR EI, n Jad 
eee 


AR i HBC, DET, 


" 8D all uot 5 9505 5 185 


Wn * 
is Sirtaity din the 1 DEF ;. ES the 


Arch AC will have the ſame proportion to 


the e e Angle ABC to the Angle 
DEE, And gle N and O are the halves 
of GN Þ Sthey Will Ge i 


the ſame proportion as the erefore the 
Angle N has the jm to the Angle 
the Arch AC to the Arch DU. 
The fame holds likewiſe in the Sectoxs: 
for it you draw the Lines AG. GH, HC. Di, Ik. 
and the reft they will be equal, (bythe 29. 3.) 
and each little Sector will be divided into a 
Triangle, _ Segment. But the Triang 
wilt be equal, (bythe 8. 1.) and the little 


ments wi alſo be equal, (by the 24. * — — 


ſore the whole bee Sectors will be equal 4 
aid eonfequently, as many aliquot Parts of 


the Arch AC as are contain d in the Arch DF, 
. ſo many aliquot Parts of the Sector ABC will 


be contain d in the Sector DEF: Therefore 


U eee T a7 "<7 92 57 - 
THE 


ae OI Oy. the 27. 7 


the Arch has the ſame proportion to the Arch, 


F 


* 


— 
c vo. 
. 


K 
2 
Ef} 

i 

4 
C 


5 pron the Principles of Soli 


0 
e 
8 
n 
e 
e 
E 
9 
5 
I | 
'S 
74 
2 
ik 
ig. 
a, 


* . 
1 J 3 : 
* — @ . at 
1915 9% ant WT} "$$: 


— 


— SH. 2 — UNE 


37 2 7 5 CANT 5 
1 E 1 NH a 
bb 1 1 1 1 "1755454 3. 20913 * 18 : ; 
014 ene 0 8 1 L E 2h fe F 


r 6 2 1 1 * "Ras 


ages ——˖˙ * w) — 3 


pt "op 
1 5 


ry tn þ I: 


5 A . | of p 
n like manner Spberical Tri gonometry th 
j * third Part of Pradical Geom — „divers 9 - 
4 3 tions of Staticks and Geography are built 0 9 
ds. The main 
iffculties in Gnomonicks, 0 onick, Sefions, 

o and 


F 26. cutting of 

Iy from their 

* raĩs d Parts, not eaſily re- 
ꝓreſe wrap eng 
75 mee ny 

 < intelligible and caſy by 
< ledge of the Darin of Sold, 


Bald 1 of little, or no + opt 
7 Part of. = Matbematicks. And 1 have 


* to (:ttle tbe eee, * ncomigenſurables 
* which being little better than a vain ls Fart 
< fas. ;onght not to be-;receiy'd inte 
7 Books, nich went of the fh, Sete 
of the Science, but to make a 
: Age by it elf. The ſame may de laid 
of deen ak, upd thoſe that fol- 


BY | r 
52 3 r ; 


7 
21 8 ; 
A fear Kb an n 89785 1 n FD Ft, 

1117 2 5 oO in. Tar: £5 31] ae ag FE; . 1 
Ys WI; ab Ces 


* 
l 1 13 #4 a „ 
. 


FE . Na bY "oP tes + COILS Om Ss . 
3 | 


Di M 


pee bet, « 
2 1 
2 Figure DL, le * 
erer Nx, bath NO, and een 


5 05 IF 6. K =» $f F " * KE 45 mee . 


Buhr rats — r TH 

Tendicular to e FW 4 W; 4 4: * 

Perp lar to alk the e ines,” "| N 

* ik nert in the” Plane, ALE 

* tothe? lane CH, If ft #0 per ler fo 
tethe Lines Cn hq" FR. Which thin 

1 drawn upon the Plane TD. , paſs by 


„% Ü„— f EX, OS n ÄP Dog Paid aw 


3 
=_ 


Point 
vo B. {thay the Angles ABC: ABD, _ 5 . 


Y 
f "Ori in OT Ul 
ff nd "© FW? N | 


ede bee 
DE 2 _ tlie . 


5. e FE the 7 Ns which i is ag 
meld in the Plane AC, as in the other AP. 
* If therefore the Line DE, drawn on the 
Plane AD, perpendicular to AB, be alſo 
perpendicular to the Plane AC. the Plane 
8 * pa - to the Plane Acc.. 
N If: the Lige. ABbe nt per 


Taclinaion 1 the i 


ier 6 2 ä OO Wu. 7 


6. The Ale e ad, one 


= E to, Na 2 the _ 
N Angle, f 7 t tw] o Er- 
dra vn upon each 


5 Plane to thns; common Se&1- 
15 the Indligation-of the Plane AB 


* 


„% 


pag © 


- 5 2 „ 


* * 
1 


* . Ec g 


De Eleventh: Book, 30r 
— ace thoſe Fi- 


are e uperficies are crooked as the 
: . Te 1 „and the Cone. | 
19. Equalan Similar Solid Figuresare con- | 


tain'd within, orterminated by, an equal num- 
__ 4 —— — — — In prin 
that it t were 1u te 
other, neither of 2 0 would exceed each 
other, having their Sides and An hid Vi 
11. -A. ſolid Angle in the Con | 
courſe, or Inclination, of divers 
Lives, in different Planes. As the 
Concourſe of the Lines AB, od 
f 000-4 Aged are in 1 


the others, Parallelograms. As 
' the Figure AB. ay - 4k 
Planes may be Pol 11 
15. A Sphere is a ſolid Figure, 
by one only Superficies ; "<a which p + 
45. "being de 5 1 in the age 
Figure, e W 3 * 
0 ö . « teins 


eee of _ 


e Ak e wh D 


15 Lite aber "WHR 855 "eſe 
= corny mit bite laupe 4 
oh 


NR Cette e che Sphere! tits. tte 

fiike it that of tlie gemicirele, by wboſt 

„ Morien it & gu, e Seed ee 
* be bf 1 889200 aby Line 
ever, 110 6 | its (nter / and 


* l 3. 2 11 


N 
˖ 
[ 
t 
t 


- © n 


Das Veg moves 0 
% of its 8 den above the. Play 


ace 


Sum on 


8 No 
— . R AL mn 8 

a A Dore, 5 Lite dart i h 
wy 1 5 Geer br ce ei g 


T2220 10 5 


* 


e of the cle 
h 1. e: | the Ax, 


* 


Fhekride 


1 


a Cylindef, 


* 


"The. Eleventh Bob. 
22. Sener ſaid to 1 ight, when 


endicular to the Plane of the 
Alſo Right Cones; are ſumilar, when. their 
Ais 8 andthe] Diameters of; their Baſes are in 
the ſame proportion. But Inclin d Cones arg 
not ſimilar, 3 have a third Condi? 


0% 


8 une Is 1 
74 ene . N. 5 
"PROPOSITION 1. wy 
"Ms eye 004 353 i. +$6k 
* Art 2 'TH EOREM.. R dy . 
0 7 4. S; Aft ir e 
* — Lie pany * one of its Parts te 
Err ve, of below 1 


iy 1 Nrpttt obe <4 | "3 3; 
P the Line AB Kos we 2 
| plane AD, it Will not; . Y 
al der Js 55 an ig Pine 
8 A yy, 

will lie upon the ſame. - For F_ — 
2 offib eee of AB con- 
tinu d, draw upon the ſame Plane AD the Line 
BY perpendie 8 to AB, and alſo HE "Perpen- 
| cular to BD = the fairs. 


1 * 15 3 + £ 

# ; N 2 4 1.65 * vo lt : N 5 

* W. * 1 + , A —4 
N +>. 5 Fi _ 


ll the Ag 4 455 and DBE are tuo 8 
angles; . 8 14. 15 AB and BE 


EY 


5 304 The Womens of Evclid, 


BC is do Part of the Line AF" continu'd : 

otherwiſe two right Lines CB and EB wculd 

_—_ the ſame Part AB in common, which 

Ag Sant to. the 9.8 * GO 
TS. 511 1 oat Ts E. Lov 


2 Upon this Propoſition 18 built a Princip 
in Gnomonicks, by which we prove, that 
© the Shadow of the Style cannot fall out of 
the Plane of a great urcle, in which is the 
Sun. For the Extemi 4 of the Style: be nf 
ö ne for oy Fache 1 ; an 
* conſequent all: ter Circles; an 
the Shadow being 5 right Line with 
Ray drawn from the Sun to the opacous 
* Body, and this Ray being in*the- Plane a 
© this great Circle; the . muſt be 6 
The 1 60 nes dige TA: net $8 © 


i ES: . 8 
$ T ra%f 7 . = RS A vp mY a £ * if „ 
6 0 * 44 EEE 

PY 


PROPOSITION 1. I 
Lin: tht cut e _ 0175. EY Fo Plar 4 
1 as are "alſo ; allibe Pats of « l ja gle. 


JF the two Lines BE and CD 
_ cut each other at the Point | 

A; anda Triangle beform'd by 
: 2 the 7 Be; 1 tay, 25 


a 


IT — 4 a oa Yds» am © _— © "WM 


* 
1 J.it 

ey 

7 


i. | ABCare 8 N 
0 1 1 d CD. | K In | 


4 bf gd ot 
„ 2 D 2 
4 „ a Fr” F . 0 @ * 
. #1 y / 


"Ie cannot be ſaid that any part of N Ti- 
angle ABC is in a Plane, and another Part 
of the ſame Triangle not in the ſame Plane, 
but ĩt muſt be alſo affirm d, that one Part of a 
right Line is in a Plane, ahd another Part of 
hs ſame Line is not inthe fame Plane; which 
is contrary to Prop, 1. And "becauſe the Sides 
of the Triangle wa be in the ſame Plane in 
mich in the Tin 1 e 

wo ag ge 


Fx i 


brove that obietive | 
rallel N meet menen a SEE | 


eee * Lig that concur in 


2 309 Fr 256% 


(#4 7 * . — *% „ 
NI 7 S. R a. HR EE + + 9 
: — 
4 * p > 
* oy, & * . L 3 
2” : 
$ 4 * r 
1 4 — 1 r ) 
ft 
- 18 2 1 $4 
3 i 22% & <# 4 Ea * 
— 


s mee, mu 

d.. A 1 2630 O88 2 . STE] 710 91 _ 
F — | 

PROPOSITION I. 

. 

The common Se e of tro Planes is: one 9 5 


. | 721 RS And rs a BH — Line. * 25 et 2 45 


2 : -Y T's | 
F527 i Ire QT NA AN! * 2121 3513 


: Jag 'F'the Planes AB 3 00 
cut each ather, their 
N 1 gaximon Section EF will be 
= donc right Lina. For if nct, 
. op take two P oints -cCOmmon 
t Path Planer zu E and Franz draw a right 
: (3d from the Peint E, ta the Point F upon 
the Plane AB, which ſuppoſe to be EHF. 
Draw likewiſe upon the Hane CD a right 
Line from the ſame Point E to F; and if it be 
2 b re the ſame with the farmer, appuiſe it to 
FFH. v7 Demonſtration. i 1! ons; 5 
ele Lines flrawen hon to la nes are two 
Ane l. 195 and aneloſe Space; Which i: 
COntanry./ to the 12. Axiom 1 a There 
Frethey they wille Hr on e right Eine, hich 
being in both the Planes « will * their 
mon Sections. 
x „ The USE. N 
* This is a fundamental Propoſition, Nip 
2 in divers Parts yf the Matbematick, 
Oovgh it be not always qu oted. Parti 
etl it is taken he granted in Gnomonich 


FV e 


51 
„ 


1 1 1 


Die En e 7 1 8 
on o 'heir Þ d el. 


1 


n er 
gbt bei I R. S E e * 33 
_ £52 Ives 2 AS 3.34 FM. = Aa 
MA, 2”; 


Or he the 202. 936; 
: 12 a 


* „. Bug 


5 ae G 


Fear). dee By 


2975 2 
NN * l Sal 
Hand 
Point 


os | 885 | 


2 


ee Seed kb, 898831 


* 


1 90 ia 7 TY 


: With the Side AB common to all. Theref 

t | Lan . AE, and AF, are equal, 

j - t 4. 1.) rel 5 4 * 

Az 2 Fay Triang * EBC and DF 7 51 5 

all reſpecis e aving their Sides 

eee een 
= 0 ite top, there- 

q fore the Angi Be. 50 DF, BEC, and BFD, 

T will be — (bythe 4. 1) and alſo the Ba 


ſes EC and DFP. 
. ringles GR and and Pei hi havin 


The T 


15 
hn pO pete A 
\ as alſo the pe "DR. and BCD, . A 
Sides BC and BD; the Sides BG an a BH, 0 
and DH, will be Jg equg), 57 by 26.1 
4 The Triangles CE and Ks Taxing 
[the Sides AC, and AF, equal; and 
"the Baſes EC and DF alfo'c qual; he * 
will be « by the 8. 
G 40d ADH have the 


* 


the Line ge A 1 


4 1 
wa 5 


5 e ng the Point 
Flaneof the Lines GD apd Fr, den 
e Playe, * . 


* 1 — 0 » 
= Q / * * N 5 8 
* + a 44 2 1974 417 i P45 7 . 
* * * 
* 7 
rr +. 


© Ott Pech ies oli” * oa In the | 
. furt Book of Tbeodoſus: for example, - 
demonſtrate that the Axis of the Wor 4 20 is 
perpendicular to the Plane of the 1 Jui 
© 6&2]. In ke manner in Guo. 
demonſtrated by chis Propoiition,” 955 the 
*' Zquivioical Lins: im Bitzen Diab is per- 
* Pendicular to' the Meridian Nor is | it 4 

* uſeful in other Mathematital Tre: | 
05 — concerning 4ftrolabes, andthe cating 


z COU! Stones, i ** 
Wa . ai 3-197 ten: — — ko. £4 
f PROPOSITION . N 


* 3 
* N . * 


fe * e * 
REM 7 
| E... 


8 

d 'E 

| ] ar en abr at je fon Toi, 
t 

all 


2 d e ic the fine Pins. 
age” n 
F. the Line AB be perpendicus 
1 lar fo three Lines BC, BD, 
and BE, which cut each” dther 
at the ſame Point B; the Lines 
BC, BD, and BE arb in the ſame / 
Pine. ſe the Plane AE. 
to be that of the Line -AB/and BE, 0 / 
that of the Lines BC and BD: It or the 


common Section of boch the Tt will 
| IP r Fo 0 x 8 ; ; 0 % 
5 SS. ˖ ˖— %% Ws ma el} 64S *% 16% 1 be 
1 ; F i 
———— — <<. — . 6 cud. os » 2 „ 
G -- 


— 


de in the Plane 6P the Ears BC and BD, 
—— 5 aas le BG be 


de 8 iro fone 5 


| N. 215 7757 2 


—_ P 
have no other common j Section but BE. 


32. 4 o l. W. T5 FOE ** þ * 
Istherefo in the * 8 SY . 8 5 s . 


— HOITI2O 404 - OY 


RO OSHO vI. 


brit xd A-PHEOREM. 
"Lins that ut 105 7 478 oo} bs 
1 are pexpend 


BE 


„ "i I 
%w#S% 8} 4 


oF By A _ * 
* : * * 
* I +44 5 4 


© f * K 
D * f F 4 
# > 1 © 


\ X * 


It LI 


* 4 
; 2 
N e 200 * bs „ apt ae ets, 
2 ration. iT 
» 1 1 3 £ 
ON * — r "” 1 
f 8 


83e 


rg equal, (by the 4, Fonds het Trangle 
Aan I ha equal: 


c 


3 + A- 


ane 
ble de 


Fre 


: * Wa v dd ae & that 
Ly the — — ipall Planes thät are parallel 
9 to the Avis of the World, as the Polarg on 
Metidi b aud others, arg part emon 
* eee Nr ged. e mw | 
| g tt 6. am Belt A En WY.” | 


VVV | 
Hin 4 29239 at 14 47 4 Scha tl uy! 7 


Za g 2 — P R 
** 2 * - - : c 1 7 O- 2 
. . 5 1 ng . 1 1 FER. | 2 * 
s " 
. 


— 


| N * ; ? 0k na 
1 4 "i 73 Eons 3 4 £1 2 os. 8 ; f KY * * 
i ks. 


* 'y . ** $ A : 5 78 


8 OSITION 


AL 22 one Parallel to phe, i 

be ſame Plane with them 
T HE Line 'CB, be | 
1 from the Point B of the 
- Line AB tot] the Point Cof the Pa- 
_ ralle CD, 3s s(1 ſay 


7 3 AF * 


75 


N ne. 
Plane” ou draw 2 ht ! 141 
* _ Bto the Poly 8 pon 
wife two a 


050 14 1 


„ tbe o 


F F of the two parallel Lines AB and 
| fee'\ Fig. Prop. 6.] the one AB be 0D. 
dicular to the P ane EF, the other © wil 


be ſo 0. Draw he Line DB: ** * 
Angle ABD is a right Angle, and AB and C0 
are ſuppos d to be ml, the Angle COB 
will be a right Angle, (by tbe 29. 1.) thae- 
fore if I can prove, that the Angle CDG is 

alſo a right Ar gle, it will —— (bythe 4.) 
that CD is perpendicular to the Plane EF. 
Make acighe And Angle BDG, and take DGequal | 
to 7 1 draw e N 


: 7 r ; */ a 
£3 I 4 3 —— OF | 
"+ # Ki [7 e #, 4 


: . 1 as 8 
4 ; f . — # 4 3 
; ## + % V4 # 
x 5 Po 5 * — ** 
X * 
* 
9 N 


TD — e AD. te 4+ 
DG-are 4+ 
1.) their Baſes: AD DD tot BG are; equal, | The 
Triangles ADG and ABG have all their Sides 
equal; therefore ( __ 8. 1 A the; Angles 
AG and ABG are equal: but the latter is 
a right Angle, becauſe AB is ſuppos d to be 
perpendicular to the Plane EF, * the 
85 ADG is a right Angle; and the Line 
to the Lines DB and 
DA, yrs be 3 to the Plane of the 
Lines DB and DA, which is the ſame, in 


which are the Parallels AB and CD., T Ag 


fore the " "MT is ng . 
fn, 2. 


1 * 4 * 
* * * * ; 6 
* , | X : za» 
- "pF = 8 ; we ® 
© * « 
1 
— 
* 


N =. . TETTT 14 8 A 


A0 Toros TON IX. Mens 
rec 4 6h e n ee e ie 
3 5:48 w 2 * 98 Wen 14 


— 1 8 * 1 * 1 
* . 

2 a them * 
7 4 
pet I 


i Tach wund (12:57 . ©: 


* Y 8 IF the Hine AB and CD are 
1 111 to 2 Line EF ney 
+;% 1184 _ in the (one 2 mon 


dern of. the. Lines NB And EF dra t 

dieulat en AB, which wil | be be 
5 eee ter 
e526. 10 In hke manner upon ne of 
1 8 CD draw the Eine HI per- 
0 Fand CD ir Te pet n 


1 toy29a, 5 1 apc; 


the Line AG: and HL; HL, (oy; 45) vere 
(5 tbe's;) this Eines HG and CI are exp My 
car to the Plane of the Lines AH and 
N ww ball to each . a qa! | 
The USE.” 1 Y 
. is Pro oſition is fr quently us Fr in Per- 
1 p 5 2 determine the . | 


£ 
* 


% h Sk 2 ” * 15 7 1 * * 8 Ln 
. 
Z 3 4 
6 * 
* $ a 
4 þ 65 bo TS” OS s 
; A 
& \ iti *2 1 ; J 
» * ö # : F 
o . « 
4 108 o 12 > 4 


115 11 1 
1 


- 


% * 1 * : : * 
RES CR #33 33: - ; 
4 us, 5 5 GA 6 K 

| A OP:QAT Ed 


A WORE M. 8. 


arr 
uw er 7 


ky 5 


iv e 7d gbgm 22 A oits 63 [eups e n 


[ 


0 22 Lines AB 1 ch u tber be N 
rallel, t t a 
not e 1 ie Be Il Plane, 2 
et the Angles s BAE and DCF will 
equal, Let the Lines AB and 
CD, AE and CF be equal, and 5 1 
draw the Lines BE, DF, AC, BD, and EF. 
D Demonſtration, 
The Lines AB and CD are ſupf pos d to. be 
both parallel, and _ therefore Gy the 3 D 


the Lines AC and BD are Parallel and qt 
as alſd AC and EF; and (by the ' precedn J 
BD and EF are parallel, and equal, and con- 

went 7 (by the'33: 1.0 BE and DF will be 
alſo parallel and Therefore the Tri- 
3 BAE and DCF have all their Sides e- 


L and (by the 8. 1.) che Angles BAE and 
Der eilte re. 
Coroll. Man 


Wenne Fiopoftezähs might 
be 3 N noſes oo he's altog En 
u 3 as for es H upon a 

Plane the Line e 1215 to the 
Line AB, and the A ngles BAE ns DCF be e- 


. 3 r be 4 
: * 


; * : : o BF? 


% 
T 8 Fo fm 


. — 


259 
— 


* BAG ks > 1 Ge FR 10 
TI 4 ; $ | | 


* 


* 
- 
* 
— 
— 
- 


1 


WF Sb 


: J 05 FF 
the 


* 


3 * 


—PROPOSITT 10 N XI. 


A 2 As F $44 rx 1 


3 the 28 
N U 


1 9 


. 


© 3! 3 ot od ou 


as 


4 


PROPOSITION: 


5 4 


A ts! 


8 


> 2 
* 


* 


1 


DC parallel to AB, 
a Join the LinesBD and AG: 


2 6 


| 6 
320 The Flite? 11 deu 
0 ü 8 | I Dag £8 * 2 * 
7 55 ; an — ng C py re - N 


4 


TIO cular to Ache. 


5 A0 = 550. 1 the Line Y. 
which is paräller to , will be alſo pe 
dicular ts them, (ty the BY. gd 85 
the Angles B 120 D, A 
bt Angles; and (by the 28.1 TO: Lines AC 
and BD will be Parallels, and the mo 
AB aps CD ama), Opt 3 19-6 the Li => 
are the 3 5 i. E 

in the Points A and C, N ard and D, are 

— en :  Aohrighy 1 85 


#*-,- 


OI 1 Þ 17 4 20 3 | 
The USE... 1 


KN 
8 
32 ” 


A ate the Ge that. 


5 Theodofinr 
, ant. 


r bak the he Poles,” as the 
© the two > Tropi 


3 ore ON 2. 7 

. 4 > ner 4 oy 

J | * ERH 

g n nN nnn; Doo 9 7 . 

; . meeting vat u Point, be parallsl to | 

: 5 8 two Lines 7 Plaue, * | Fs of 

thaſe Lines will Parallel. | 
n A * 7 1 

$ I de Lines AB and AC te. 

* BN E parallel to the Lines DE 

8 | DF, w are in another 

ö Plas, 1 22 Planes BC and FE 

& . Draw Al. 7 

: dial 5 the Plane'BC, 


DO daſs id 0 4 
. to the 1 — 


1 Mp 07129 


) and GT and II, 
De. "hey will-be aide” 
AB. Bf Op 9). 


le LAB is a 
TD 


n 


* *- Si 1 * a» * > ab ho] 


eee mY 


Cl 4 
. 
4 


Tut THEOREM. | 


5 Þ . 1 1 8 N 1 * A. 2 ö I 5 F ; 
If.a Plane cut two.. others which are | a 
„ a 1 ' FRE a 
. . their. common Sefions' will t 
3. 1 a . 5 e Ml 6 hots 
ten be W 


* 
— 
1 a 4 
* 


PF > 


Ib YH 55 * 8 


F > the Playe 1 


d Nel Planes, AG, 
I; 382 their common Ta 
Eon 15224 BE will be parallel. 
I Forif not, being contitiu d, deer 

| would at length conenr, x: ct the Point d. 

| mn. . FED 
+; TheLines AF and E are wpon the Plane 
'AC and. BD; and therefore (by the 7 Ao ne- 

ver be ei above, or below 

7 CONCUT 2 Point G. the Planes muſt 


* 


* 


„5 
„ 


at 


* 


PRO 
+ 11 <1 


OSITI 
: 1 * & 2 
A.THEO 


% 


w & 15" 


"x - — 
We 141 15 * OE 
1 „ 


ON 


perpendicular tothe 


r 3 3 
g Oy" 1 125 be | 


of 


Table, con- 


14 P * * * 

1 4 1 4 85 1 
"I 2 | 

12 V 


* 


we fd Kg 
Rs: 
27 ä 
2 15 4 
Ip 4 « * 


x 2 ww © Mr R = 
_e > 4s „N 


earn 

r'T IN XY. 
X N : a : 
ST, £5 007 or en IO 


4 — 25 Pie ED 1 


F the Plan AB 2 1 0 
W N FEONEOY 


» 


1 ED, 
each other, be 
dicular to the 
IR; their common 8e 
ction EF is alſo 


. 


che Plane AB being 
2 Line GF will 
ſame Pane. Draw 
8 common Section BF; ES 


ſo perpendicular to the Plane IX. 
__ L eo re 


0ST Baia. 


l ür) 46 ” the 13 n it ey here 
be | 1 chat EF 


— 


* , 3 * 8 4 5 L * 8 3 0 * 
0 1 nl = om f©@Xkc. . a, Pr f c CO ODE WR 


r 
1 
= 
* 

: 


* the Circle q h the Poles of 
© the Worlft WY Zen che Kade, 
nf * and E U the rel, Arches, Into two 


Fd 


718. to > hi Circle, 
err a 


EE : #7 : KK 
"PROPOSITY 
* L * She; 4 Þa 


20 dne b en tn 

| 1 7 5 ought 14 be Hes Pater than the third: 
F the * BAC; BAD, and 
CAD, make the ſolid Angle A, 
DN e be the great 
. together, ite greater than BAC. 
 Subpoſe-the' Angle (CAE to be equal to the 
Anz eCAD, and get Hines AD and AE to be 
equal ; Cnddrin ws 8 CD, and — 
7 5 on, \' N * 
— CAE: CAE a CAB have thi Sides 


AD and Ak * and * Side AC com- 


# 15 $ ” * — — hs ye 


K, 


Aba 


800 


Dand 
oY theequal. 
| 3 250 hs Lend will be greater 55 
„Further, the 'BAE. * 


have the Sides AE and AD equal, and 
W BA common, and the Baſe 22. 


5 "PROPOSITION 


IA 


$5749 0 1 2 4 


A THEORE M. 


Althe e Higley, that maks on fold aul, 
1.676 e th an, wn fog, my e NY 


— 


Lines "Fe Bd. wy 


will have a Pyrami en hoſe Bae 
angle BCD. 


'The ſolid Angle at . Pan Point! B 1 has en An- 
gles ABC and ABD greater than that of a 


z 


4 


Auge A confift of more than tire Plain 


< plai 1 may make up one {fo Melia 0 
Which is often * * the Treatifes or 
*. catting of Stones, in the 1 | 
6 | ns. Pi 3% W-_ 4? 
K ts 
- 1 4 3 5 | 
> 213 
: © 3 fps 


BD, nd CAD, are equal to fix right Angles; 
taking away more than two ner D * 
there * remain leſc” oy four, - 155 the An- 


A Polygon, it may. be divided into Triangles; 
and the Computation 


? * 
_ 
0 
* * 7 


SR Jements of Euclid. 
Bae alone CBD. In like manner ACB and 
AD ate greater thin ACD albne, and ' the 


Angles e and ADB are greater that CDB 
4 [But Al the Angles of the Baſe are equal 

o twe& Angles, therefore the Angles 
Ae AB AB, ACD, ADC, and ADB, are 
greater than: two tight Angles. N And: becguf 
Al the Ang les of the ares 'Triai Ac, 


gles made at the Paint A. But if the ſolid 
ts ſo has he Baſe of the Pymmid be a 


being made, you will 


ad all the plain bo which ke 
* the dlid· one, ws = 15 8 an fu 


N Al ler iR 
a Vo 8 - kilaks * The. ws. 


"FF 3 


« Theſe | two 1 — — 


We = event Book. L 


B \P Tore 05471 N XXIV. 

al . 
les . THEOREM» | 

Ire 

1 if ſlid Body be terminated by a , b 
* 2 2 Gn will be nar ob _ 

. walkera, 5 * 

es, 4 1 


\n- 'F the Solid AB be terminated V, 
lid | by paraliel Planes, Goppo- 
in I ſite Superficies's will be Iymilar 
þ and equal Parallelograms. 1 
es; Demonſ ration. — N. 
in The z parallel Planes AC mY 1 
ke WN by the Plane FE: c their 
our common Sections are Parallel, (by the 163 
ud fo likewiſe DE . n an. 


manner I may den 
he 1 YI 
t te Paralle ey. an 
ilar and equal. The Live Ak and EG 
n parallel fo, che Lines FDA 


fore. the Ang les NY 17 F = 

(by the 10.) * ingly 1 demonfinate -- 

all the Sides and all Angles i! — 2 

Parallelograins to be equal, therefore NG Os * © 
Ms are Fi * ä „ 


a Parallelepipedon be Wivide 27 o Plan he. 
lle Pf tes Plas the two. ſolid Bo- 
dies which ariſe by that Diviſion, vill bade 
kg ek Tn as Arte 2 2 


Yom ute BD as the Ba yo 
the Line e ich 
igure to be divided 


255 


2 len ten the pe ; ich we may take 


oi io wee Tires be. 


thoſe 
a eam of Paper is mpounded of all its 
Sheets and Quires laid one upon another. is 
evident that ſo the Solid AC wall be com- 
24 | Do 


as iy "al Bas you pleaſe; for 


Soperficie' of Me" me 5 i as 


"—  _ m_ --« qc . ir. a ac LOL. LL... __. 


=> 


K am -> 6a 


The Eleventh Book... "2; 


pragged of ten "outand 8 Superficies 5 * 


o. the Baſe, AI. ( the 
Solid DB will contain, 


e 


ſame pr u perffcies 8 
of the RD DB * Baſe al. to che Baſe 
DG; becauſe they are every one of them e- 
2 to their Baſes: therefore 


1 (by the 12. 5.) 

z all the Sup een, he RS. taken to- 

| gether, have the ſame” portion to all 

© tho of cheSolid DB, za the Bake AT ta the 

4 ND. But all the Superfic ET. 

» lia AC make up | q 
2 other Parts but thoſe . 1 
h the Superficies's of the Soli P55 nocht 

4 bor th the Solid DB: "therefore the 

dr t me pfoportion'to. 

+ — to the 17 22 


N >; the'Line, by 155 K e 
b elne Kah 72 Ls de en be aalen in 
4s ſame refÞcc in b NC © the” Terms, Iman 
Ake uſe of if 11 alter, .to; render — 


f intricate and 5 Demonſtrat | 
fact and 5s ©" BEN an 


Wk 8 


Uppoſe.. lelepi 
r to x divided by 
ple CD CD, dym from-gne 
Angle 60 another: 1 ſay 175 


Serre 


22 


angles which ate f on 
Plane CD, : 0. 


PR OP OK XXIK, NN XXXL 
A THEOREM. > 55 


„ 


bau ons of the ſame beight, having the 
ö $00 1 3 * 3 e 
| 
1E. 
0 i FO, 24 1 A 
15 e Bates H AE TE | 
4 the two Baſes be ſet et u 
"Bs ſince their Perpen 
ny te and FD will be in 
* which will be 
© Irlane of the Baſe AH and CI. Suppoſe then 
u. N 

| Parts as 1 55 e, g. ten 
© ad 5 them ſo t , 
it Pr 5 — of the ſame 

1 bare e * one for all, as 6 K or M. 


Fach Su will form in theſe Solids 
ts | parallel Plane, fimilar and al to the ae 


** 24.0 * * there v. 


8 


7 mon; 


— 


. 


1 334 4 web Element: of E Euclid. | 


25 i one Solid win in the "other ; beef 
ir:thickneſs; which perpen 
according ta their Be Wee : 


Ede Bare A fl lie fue pr prop ortion fo 
Y F al the 

| ey being equal in number in both, all the 
 Antecedents (% 45 2. 5 will 1 fave the ſame 
0 to all the Conſequents, f. 2. the 
Ebel Solid ARto the whole n 
Baſe AH to the Baſe Cl. tis be Ge 
„ weder 

* +": 4 Tx 


"Geo Il, To find the Solide o 78 e 
, tis uſual to multiply OTE by 


height taken Sen e e 


rr, 5. to 1 Baſe are er ay, Hop 
7 e, Ff T taken Foot for my Indi. 

7: 45 dg not mein 
t contain twelve 

the- ndiculat height" t 


% 


ogramsgequal to Baſs . 

each s Tpoc u f nets; but the Baſe with 
pot in . — makes twelve Cubick 
e whole therefore ee 


an hun: 


* „ * IR OOO IE PET AP 
n dei e Dp : | * * 
$ * Y % 7 . 
" 


7 * * J . ; ; i & © 
9 * 1 8 * * 
L ; o # * ä N 
\ . 3 . 8 
, ö 4 ? 
EA levent b Book - 0 
» 5 # | = 4 4 . * 
4 * £6 ; 1 a 4 
— , ? ; ; » 3 
”, 
p * i — "A > 5 * 1 -. N — 8 
* ** * * 1 5% £ % * 


IM as £4 WO ons. bd . % 
* 5 


* 


alley cg etc are. the 
Zo r Proportion as their TH 25 2 


I Have pro roy d * Tra in the 
1 ding. ns tting, that the Fes 

pipedon AB has the ſame proportion to the 
Parallel epipedon CD, as the Baſe AH to * 5 


) 
Baſe CI. "I Ye Fig. preced). TELE TO SY 
. Coroll. Paantsiepipedöns that have. 8 
— Baſes, are in the ſame proportic 
q;. Heights. As the Parallelepipedons AB ah AL, 
whoſe perpendicular Heights are AK and AE. 
wel For if you divide the Height AK into as many 
aliquot Parts as you pl od b 
many as it contains equal tot 
draw, according to each Part, 
o the Baſe; 5 as AE contains of the” 
N 58 arts 0 781 Will the „ 
quot Parts of AK, fo ill th Sb. 
„ of the Superficies = cqyal 19:16 1 
> which are the Aliquot hoy — = 
ill have . proportion to the. Solid 
L. asthe Height A AE tothe N AK. | 
1 * ts 


bei Defoe. f. 5) the Solid A 


5 ; . * : 0 7 
T : 
9 * 1 6 — N 


3 


we Elements of Euctid, 


1 age 


The „ 5 
© The three pi z Propoſitions contain 
* alinoft all the ways of meaſtring Parallele- 


„ pipetlons, and\may be eſteem d as firſt Prin- 
© ciples for that purpoſe. Tis after the ſame 

© manner alſo that we take the Dimenſions of 
*the Solidity of Walls, by multiplying their 
© Baſes by their Heights. 


PROPOSITION Im 
3 THEOREM. | 


pr Similar 8 are in the . | 


* of their bomologous Sides. 


dons AB and CD be 
. i. e. of all the 
Planes of one be like 
"thoſe of the other; and 


ide An gles equal ſo 


, ; 


| ina ri it Line 396 that 
EI. GE and EC, may make right Lines; and 
A has the ſame proportion to EF, as HE to 


ET, and as GE to EC*1 ſay, that here four 


Solids in continual pr ion accord 
the proportion of the s Side EA to that, Mack 


18 homologous t to it, EF or DI, 
Do. 


— 


| 12. the Parallelepipe- 


that they may be plac . 
and EE, HE and 


* 


3 * 9 N D N es * * m 4 ** N * i 0 s " 4 K 
a * SY o n * * * * r R 3 ; * we” „ , 
. * « * Y 2 7 
„ > 
- 
. -- 
3 


De Eleventh Book: 337 


i R De ation. 3 7 5 
* propreticns to EL of the ſame Height, as [7 
n. Baſe AK to the Baſe EO, (by the 32.) But the 


Baſe AH has the ſame proportion to the Baſe 


HF EO, as AE to EF, (by the 1. 6.) In like man- 
ir ner, the proportion of the Solid EL to the 


Solid EK, is the ſame what that of the Baſe 
EO to the Baſe ED, i. e. that of HE to El. 
— And laſtly, the Solid EK has the ſame pro- 
portion to the Solid EN, as the TIEN GE to 
the Height EC, (by the Coroll. of the 32.) or 
(taking the Line EF for their common Height) 
as the Baſe GI to the Baſe CI, i. e. as GE to 
EC. But the proportion of AE to EF, of HE 
to EI, and of GE to EC, was ſuppos d to be 
the ſame; and conſequently, the Solid AB 
- | has the ſame proportion to EL as EL to ER, 
de and as EK to CD. Therefore (by Den. 1 1. 5.) 
i che proportion of AB to CD will be the tri 
te plicate propertian of that of AB to EL, or 
d IN of AE to its homologous Side E. 
o . © Coroll, If four Lines be in continual pro- 
d. portion, the Parallelepipedon deſcrib'd upon 
d the firſt, has the ſame proportion to another 
d If fimilar Parallelepipedon deſcribd upon the 
o ſecond, as the firſt to the fourth; for the pro- 

r portion of the firſt to the fourth, is the tripli- 

o cate proportion of that of the firſt to the 
h fond WG: The USE. „ 


- © You may perceive by this Propoſition 
e 2 e 


a. "BY 


l OMEN ER 
* "4 


"wu Elements of Euclid. 


24 2 tat ſamausProblem of the Duplication 
2 of the Cube, prapos d by the Oracle, conſſſts 
* in finding two: middle Terms im .continua] 
4 '- Proportion. Fot if you make the fide of the 
iir Cube the firſt Term, and the double of 
jc that the fourth; having found two middle 
=Y * Proportionals, the Cube deſcrib'd upon the 
Wi 7 Fr Line will have the ſame proportion to 
3 deſcrib d upon the us the firſt 
| Lins to the fourth, 2. e. as one to two. By 
* this Propdfition alſo may de corrected their 

© Exxor; who fancy ſimilar Solids to have the 

© ſawe proportion as their Sides; as if a Cube 

* of one foot in length was the Half of a Cube 

EC 7 two Foot longs when indeed it is; Hut the 
„ © gbth Part thereof. This is likcwiſt the 
5 * Foutdation of the Rule concerning the fe 
Jof the Bores af Cannons: and is applicablc 

2 vot only to Bullets, but to All forts of ſimi- 
F - lax Bodies. For noe ek en, 
F.- -—, boulftobulda Navy, and $01 re- 
| | - tain the ſams * on: in-all his ns 


_— 


3 ke 


be guilty 
lere fr ae of making 


5 much. He 


r 


1 | 
— N 1 = 4 3 5 e * — - a 5 — a p 4 — * — 2 
0 1 = 2 FR. N . 
| * . . N PRO- 
4 5 25 MS 0 . e 8 8 : * L N ; 
0 | f 


5 


For, 


e 2 ſomewhat 
Feet. © © 


Fx 3 . nm . n 8 Cie 


1 | * 4 IS a a x | , * ; ; 'F 


ers NIV. 
7 THEOREM: „ 
uralllepipe dons". have Hor B. „ 

18 and thoſe that has ters s 

Mts donut ht ara 3.5. ns 

Fa AE wlll have. the fume wrap GD . 


40. Hang as the Hei Is ; 
a> Mane POR were to the B 5 2 i FS >, 


AB a 
CK, which Rave aig Bals 15 
the Hei ght CH to the Height CI, (by the Coro 


Co 250 thetefore as the Baſe - -AEfto the. 
, ſo is the Height CH to the * 
CI or AG. | 


IN * 2 


8 


j * f - RGW tad aed.  <o  e a nen *** * N 2 
GGW 2 WWW W . n N YE) N 
Z R * * L * 3 7 * N * 
+ 88 l . - 
* * 
% 
” 
* 
” 


144, 3 if ihe Ba "AE tus the fame 
; prophrtion to the Baſe CF us the Height Cf 
c 


bums Beg bt, asthe Baſe AE to ben 
CF, (by tb 4 22.) F Alſo the Height CH has the 
ne pr ion to the Hei 2 or AG," as 
| CDto CK: + but we ſuppo that AE has the 


e the Solid AB has the ſame propor- 
ae as the Solid CD to the 


ſame (K. and conſequenth e ar 
e (by tbe 9-5: 29 5 2 N 


1 „ 


a+ ” 


Gs. 
ws 


by . Recip 
© Hei ts ee e to be mea- 
ſut d. And the Piopoſition ſeems to bear 


hm That 7 and on 5 
ides reci 8 

2 Practice of the Rule of Thee ad 

Wars oat tens 


n. 25 op een q. 
CS i" r RO. 


: 4 5 R ; 0 . "4 $ "Os 
: 2 . 1 4 15 


J 


5 as CH. to CI or AG, 


procation bf he” ab 1 


 *:ſome Analogy to the 14. Prop. of the é. which 


%% oe OR, OS Ea To 


* "we 5 


67 THEOREM. 


1 


a. L 


7 2 Lins be EE al 2 85 Ta- To 
7 by. on 50 e three s . 
47 75 "Paralllepipedon, 
coals to 8 — N 


2 d WONT 


x the Links * 8 05 b 
ion, the Paralle 
thoſe three Lines, the Side FI bein 
bones or HE equal | to B. and 
r la — epipe- 
| | VA, MN. and KN, 
KT. f Ie. al to the Line B. 3 
2 Points H and Ng draw the Lines HP, and 
Q perpendicular to the Planes of the Baſes 
which Lines will be equal, becauſe' the 4-0 
1 E and K are fappox'd equsl, (ſo that 
ey (could . neither would TP 


. & Pn . 


L 


* Ef 2 * % \ 


* Ks 8 


There is 5 


ation, 

kane be 7 of At to 0B, 
* H, o to ar Jelo- 
73 10 * 

1 Ae tbe kaehe | 
therefore oy 310 
—.— Sow = 


AY THEOREM." | _Y 
wes be pr 8 inal, the 22 pe 


* 4 g = * > 

2 1 5 1 "6 £ * #.# # fp «4 F' 

N . . * r 3 ky 4-2 : 1 
7 


whoſe 3 Ma te Line 


A, 1 7 D, will be inthe (ame pr by 


8 x : « N = 26-4 N q N " 
E — . ated Ka " 
rr 9 * k 


1 9 
EO * 7 
"al 


%.. 


POET er Bok.) * 


thit-of dhe Line A to the Line B. . _ 
the Line C to the Line D. Bat the- Parallele- e 4 

on C to the Parallelepipeden D is alſo 1 
in the triplicate proportion. of the of the 
Line C to the Line D, (by the 33.) Therefore 


che Parallelepipedod-Ahas the ſame Por- 
1 tion to:the Parallelepipedon'B, 48 the Pam 
- 1pedon * een D: D. Kit 
1 5 — E * . 8 . 8 
. PxoposrTiION. n | 
|; * ay A THEOREM. KY 
y | Vg. two Planes, be , rpendicylar to, 2 who 
| uy, be pear 
if the Flanes to the oth 
| common Seaton. — | 
JF the Planes AB bro aig) 
perpendicular to each” other, 
ee Point. E in 
. 5 * ine I 2 
Aar to the Plane CD, ro 22 
ene common SeQion af te 
F by, erpendicular to th 


b 2 "= 5 | Live . Fe. to 40 the I 
common Section of the Planes, which are | 
uppos'd- to be perpendicular, will be per | 


i Wir 


- * 5 * * . 9 * 
\ 
* 


| 804 The Elements of Eudid. 


; Deeauſe two Lines cannot be drawn. from the 
„ will e 
189 every n r wi u 
0 ommnon Section A. 15 
4 cor "USE. . 
0 This Propoſition ought to have blos 
next after the 17th. betauſe 25 reſpects. So · 
ids in natal, is of uſe to üs in the 
© Treatiſe of 4frolabes, to pro ve that in the 
_ © Analemma all the Circles, perpendicular to 
. * * 2 . MULE: as kl 


* 


3 


ere SITION © xe ; 
7 A THEOREM, 


* in a Parallelepip don be drawn two Planes, 
which divide the oppoſite Sides into two equal 
Parts, their. common Sefton. and the Diame- 
ter wil TID divide. 1 9 Fo: two qual 


5 


2. D_. »* pat thes poſi Sides 
D . 25 ra e divided Int jr 


EE equal Parts by the. Planes 


CD and EF, their common 


BY, 9s _ and 185 1 _ "= = 


*. 
* : 


— , ; 
7 — 


de GH 2 > Diame- 
__ ihe | at Fe. oint G. ow the Lines- 


| 
( 
t 
( 
a 
N 
t 
1 
O! 


he Eleventh Bool. be. 845 WR 
that hi two firſt of theſe, BG WA GK, (and 
o likewiſe AH 


are the Halves * al Sides as alſo GD and 
GM. Further, DB and KM being parallel, 
the alternate Angles BDG and GMK will be 
equal, (by the 29. 1.) and therefore (by the 

4. I.) the Triangle DBG and KGM will be 
a in all reſpects, and conſequently the 


Angles BGD and KGM; and 5 the Coroll. of 


the 15. 1.) BG and GK make ut one right 
Line, as alſo LH and HA,: therefore "ALBK 
is one Plane, in which are found the 
Diameter AB, and the common Section of the 
Planes GH. The Plane ALBK cutting the 
parallel Planes AN and CD, their common 
Sections GH tand Ak will be parallel: and. 
(by the 2. 6.) BG will have the ſame propor- 
tion to GK, as BO to OA; and therefore 
(by the 18, 5.) as BK to GK, ſo BA to BO; 
and (bythe 4. 6.) ſo GH or AK to'OG. But. 
BK is double to BG, cherefore BA is double 
to BO, and AK, equal to GH, double to GO. 
Therefore the Lines GH, and AB divide each f 
other equally at the point O 
Coroll. 1. All the Diameters are divided at 
the Point O. | 
Coroll. 2. Here we may add ſome Corolla - 
ries, Which depend upon divers Propoſitions. 
As for example, that een ow 


and HL,) make but one right 


Line. For the Triangles DGB and KMG have 
their Sides DB and "ny equal, becauſe they 


* 


| their Baſes: for the Beans. of 2 
} — they are t he halves, are (bythe. 1 
in the {ame proportion as their Baſes: there - 
fore the as, bo of their Baſes,-and the halves 
85 the Foal Nan va Le the Priſpns, will 

in t 

HO. 95 jr Mk n ase che ſame height 
in the ſame proportion as their Bates, 
dont they may be. refoly'd into triangular 
ones, eachof whack willing 1 — worn _ 


| portion gs their Ba 
. Coroll.. 4. The reſt of the 


cerning Parallelepi are allo. licable 
to Prims: as for example, that equal Priſms 
have their Heights and. Baſes reciprocal; and 
- that ſimilar Priſms are in the triplieatę oa 
e ey 18 of their EE 3 


„ e ee 


760 . may help? us to fndcut 1 
©. the Center of 2 in Parallelepipedons; 
93 and to demonſtrate ſome other Propoſitions 
in the chirte un and e W of 


% — 


- Exclid, 25 8 of 7 4 2 $ 
g 1 
* 3 > # : 4 s * 4 5 4 xt IF * * £ 
d 7 2 128 
3 LS bo *6- F<; FJ 
% * 9 7 N y * 
F 22 - E. 
. 3 
* 92 n i or 
ey 3. 4 bY: ? p 


4 Priſm, that bar a ABnalllogram for its Baſe 


Priſm: I ſay theſe Priſms are 


_— ey 


PE * 


The Eleventh , Ba. 


7 


: # . TON. % : 


Wy He So 


1 


IFORE 


L w OY 
* 4 & 
> 4 0 
91 * "Ks I 
4 LF ES 


+ "IS 4 » 


1 # 


double to the triangular Baſe other Prim, 
and of the ſame Fase, i equal to-it. 

ET ABE and CDG be 3 
-4 Priſms, of the ſame height; and the 
Baſe of one 'the Parallelegra m AE, double to 
the Triangle FGC, the 8 Bao of £08 > | 
poſe the es tet AH and 4 GL were 

t 


* 
5 * 
5 
* 
I * 
+ 
FR - 
\ 8 
4 4 
* 
: 
4 
— 
33 


a > * * wa 


pos'd that the Baſe. 

to Fre 775 . FGC, but the Parallelogram 

GK is double to the ſame Triangle, 9 
and 


34. J.)] therefore the Tarallelograms 


* 
ws 2% 
SW * 


AE 18 louble 


* 1 
0 * 
aa 
„ 8 „ % x 
* | ws 


LIVES 500 T4 


; 3 ** 7 * 5 : 8.7 * * 


wh 8 K* AK 7 RY 125 55 


* #4 


| 2 after having in BYE preceedith 

ks deliver'd the geciecal- Primci- 
;Ples of ſolid Bodies, and plan 
manner of Meaſuring - the molt 
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| Superficies' 83. treats, in t 
Boqies a8 are contain d in 8 
* arecrooked, as the Cy -linder, Code, and 
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Sphere. „„ comparing | one with anather, 
. And. giy ring Rules, relatin both to their 85. 
« dit, and the manner of taking their Di- 
* meoſions, 7. The Book is of exceeding g great 
z uſp, ; becauſe in it we find the Principles,” 
7296, Which the moſt learned Mat hema - 
ticzans have bone 10 or famous Demon- 
* rations: co! the Cylinder, 38! | 
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„together, al to rcle B. In- 
egg. Vl. eg ae d 0 


the Square CDEF, a, 
. .tbe 6. 422 and if the be greater 
than the Figure A, we have Ek 
wanted. Hit be leſs, divide the four Qua 
„ber of the Circle, CD; DE, EF EF. and F FC, 
_ « tach into two e qual Parts at the Poj nts H,, 
E, L, that ſo you may have an on. 
© But if the Oo gon be flill leſs than the 
_ | Figure. A, e its Arches, and) e wi 
2 a Polygon of ſixteen Sides, afterwards 
' of thirty-two, and then of fixty-four. 1 
Aay;-at length you will have a Polygon 
, greater than the Figure A, i. e. a Polygon 
5 © whoſe difference from the Circle is leſs that 
„ that of the Figure A; Ae: leſs than the 
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the Oflopon 1 than half 'of the 
Freer e. of the four Se ts, CHD, 
f DIE, ERF, and CIF. For the a CHD 
is the halfof the Rectangle CO, (by 
F Me therefore it is more than 'palt of dhe 
c © Segment CHD; and the ſame may be ſaid of 
© all the other Arches. In like hed: in de 
2 ſcribing the Polygon of ſixteen Sides, Phy 
? take 5 than half of what when JOE the 
_ *® Circle; and ſp in all the others. Therefore 
| Feu il leave at laſt a * me 0 


5 s evident, that two unequal Quan-" © 
J | propos d, i you take — more 
F thanks "the greater, a yards 
i „tha half of wha hott, and again 
E; <—_ half of what is ſtill left dedind, ab 
? length that which . Teſs tian 
„ © the end Quantity, "Suppoſe che ſecond, 
R | Quantity dae en in, the firſt an hun. 
h dred times: tis evident, that dividing the 
15 0 an hundered Parts, in ſuck? _ - 
11 that firſt Part may have a greater pro- 
po to the ſecond,” than twe to ne; 
the 155 will be leſs tan the dundredti 
Part: ſo that at laſt you will obtain a Po- 
y „Hen which will be leſs exceeded by the 
ircle, than the Circle exceeds the Figure 
hy A; that isto fay, that What will remain 
8 of the Circle, w en the Polypon is taken 
away, will be ler t than G. Therefore the 
5 —.— will be greater 3 
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ing inſcrib d in others, ſo that they may ap- 
rn fill nearer and - nearer to them, and 
at laſt degenerate into the Figures themſelves, 
are in the ſame proportion; the Figures that 
n alſo in the ſame proportion. 
What I would ſay is this, That ſimilar re- 


* 


gular Polygone, Vingetib in divers Circles, 
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the e And, (hs. x] I 
* Jo as to approach ſtill, nearer 1 
25 nearer to the Circles, they fall 9 
ſame proportion; and the Circles theſe 


ar in the Auen pus W as the Squares of 
his manner of meaſuring 


their Diameters. - 
round Bodies, by n * them 9 
is of great uſe. Ty 
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F Squares. For ex- 
{ ample, we oy (inthe 47. 1.) That in a re& 
angle Triangle the S ure of the Baſe alone 

; EO Eben of both the' Sides 
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* Citctes, 7. . Tha the Circle deſctib'd upon 

© the Baſe of a Rectangle Triangle, i 110 | 
the vwhoſe Diameters airy Sides. 
< And in the ſame manner we ay augment 
or diminiſh Circles, according to what: _ 
_ ©! portidn we pledſa. We prove alſ@by-it in 
*- Options; * chav: Light:-deereaſes in the du- 
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HI, FH, TK, and EK. PR II nl Ot 
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EC Kl, are ſimilar and equal. 

© © Demonſtration. © 
' The: Trian gles AFG. and FDH are TY 
(bythe 8. 1 T as alſo FDH and 3 and 

Merit AGE, and FIC; and ſo of alf the 
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other riangles of the Pyramids; J u leidre 
the Pyramids are equal, (by Defh. 10. 11.) 


= are alſo. ſimilar to the great Pyramid 
©for the Triangles AGE and ECT are 
Anke (by the 2.6.) the Lines GE and BC 
being Parallels; and the like may be demon- 
ſtratẽd of all the other Triangles of the, leſſer 
Pyramids, e e 

Laſtly, I ſay the Priſms are more than half 


of the firſt Pyramids: For if each was equal 


to one of the leſſer Pyramids, both would be 


equal to the half of the greater Pyramid. But 
8 are each of them * than one of 
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n. The ſame may be ſaid of the Fix . 
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Baſe HKD b nale the Trlapgular HI, 
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others; t Iman 
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prov d by the p talleliſni of 

x * whence. I inferfthat- _ 
two ba ms taken together, are greater than 
the twoPyramids ; 7 i grenter 
than þ E the great Pyrami ramid. . N * 1 | 
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bee and two- Py- 
ans 3 to *. method laid down 
in the third Propoſition; and the two leſſer 
7 be ſubdivided * ſame man- 


Nin and ſo ate ende * as many 


2 of one as of the other, you have 
ber of Priſins ig. baths T Ly, 
ns huge Priſms of one will avethe ſame 
uw all the Þ iſms of the other, 28 
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2 The ids being of the fare. heig + 
I oduc'd by the firſt Divzſions, ary 
— alſo the ſame height, becauſe they have 
each the half of that ot their Pyramids; But 
Priſms-of the ſame height are in the Game 
proportion as their Baſes, (by the roll. of the 

39. 110 The Baſes BTV and EPX a ſimi- 
is to the Baſes BDO and EOF; and avi 
iy their Sides the half of thoſe great Ba 

they, can make but the fourth Part of them; 
but they are in the ſame pro . ae the 
great Baſes are ; therefore the 111 
have the fame proportion as: the —— Baſs. 
8 fame bene may prove that the 
s ptoduc d by th e ſecond Diviſton, 7. 6. of 
the Telly n . air by pro- 
0 as the Baſes er Pyramids, 
which are in the ſume ion as the 
Baſes.” Therefore all the Priſins. of one: 
ave the ſame proportion to all the Priſms 
of f the other, as the Baſe to the Baſe. 
The USE. 
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X n 1 one of them, e. g. ABCD, 
e would have a greater pro- 
portion tothe Pp yramid EEGH, than the Baſe 
50D to the Baſe 12 that a Quantity 
leſs than ABCD. would, bave the ſame, pro 
ion to the Pyramid EFGH, as; the Bals 
. to the Baſe FOR. . onde the F the nn 
ABCD after the manner 5 
ſmion; divide alſo the beam ay chat 
from the firſt Diviſion, into two. Prilms and 
two Pyramids, and thoſe 17 into two other 
Priſms, continuing the Diviſion as long as 
there Hall be occaſion. Since the Priſms of 
the firſt Diviſion are more than half of the 
* ramid ABCD. Gn 3.) and, en 
the ſecond- Diviſion more than half the 
remainder, i. e. of the two leſſer Pyramids, 
. and thoſe of the third Diviſion {till 1 
than 
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| than the half of what is left; it is Es 
that ſo many Diviſions may be made, that | 
that wh remains ſhall be leſs than the ex- 
coeſs of the Pyramid ABCD abowg the Quan- 
tity L, Wat is, thatgll the Priſms taken to- 
2 Wal be be greater than the Quanty L. 
y. Diviſions” of the Pyramid 
EFGH, r that fark may have as many Priſms 
as there are in ABCD. 5 
. \ Demonſtration. - 25 
The Priſins of ABCD have the {ſame me pro- 
e Priſms uf EF GH, as the Baſe | 
RC to the Baſe FOH; but the proportio 
of the Baſe BCD to the Baſe FGH is the ſans 
with that of the Quantity L to the Pyramid 
EFGH : therefore the Prins ot ABCD have 
the ſame proportion to the Priſms af EFGH, 
as the Quantity-L to. the Pyramid *EFGH. 
But alſo the Va of ABCD are greater 
than the Quantity L: therefore (by the 14.5.) 
the Prifms contain d in the Py F 
would be greater than thes Pyr | 
EFGH, which is evidently talfe, deren 
Part Eannot be greater than the Who 
Therefore it muſt be granted, that no Quar 
tity leſs than one of the Py rramids MO? 
_ theſawe; oportion to the other 'as the Eaſe 
12 the Baſe; and conſequently neither of the 
1 5 21 have à greater. roportion' to 
the er than the Baſe has to e Bale. 80 5 
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be Pyramid DEF, a 
(by the ng Farther; 
the nid DE has the ſame P to 
 theP; TiC ABC, as the Baſe EP to t 
BC; * Again, the Pyramid D hae 


me r to the F 


will alſo have the ſame portion to 
as the Baſe EFG i he Bi 
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ACEF, will be the third Part of the Priſm. 
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Triangles AEF and AFD, which (by * 34 1. p 
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are equa and for their Heig | 
cular drawn from the Top 15 to dhe Plane of 
theirBaley AF; will be gona, (by the 


for their have theequal Triangles ADC 
and:DCB, and the 1 Top F, will be alſo 


e, 4 the. e Therefore of. -. 
* He ang.) N 


of the ſame height as the Pyramid 


er- 
ding.) The Pycamids ACFD and CFBD, which 
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thoſe Pyramids, e. g. AFCE, having the ſame 
e ay tangy 
whi e Perpendicular. drawn the 

Point 15 the Plane of the Baſe ACE, is the 
third Part of the ſame . If the Priſm 
be a Polygon it muſt be dividet into divers 
triapeulax Prifoms ; and the Pyramid, which 
has the Tame Baſe and the ſame Hei be, Will 
be alfo divided into as many Tang rPy- 
ramids; each of which will be the third Part 
of its Priſm. Therefore (y the 12. F.) the 
bs wall . thin Pact of the 
be Priſm. 
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: E the Pyratnids be trian 91 5 compleat the 
1 N rg will be alſo ſimilar, becauſe 
they will have certain Planes the ſame With 
thoſe of the 5 But the ſimilar Priſms 
are in the triplicate proportion of the homo- 
Togous Rides (by) Coroll. 4. of the 39, 11.) there- 
fore the Pyramids, which (by the receding) 
are the third Parts of the Priſins, will be in 
the triplicate proportion of that « \fbeir Hor 
mologous Sides. 
II the Pyramids be Polygons, ther t de 
reduc d to 1 l — a RO. 
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Hei ht; * the Priſm is the triple of 
the yramid, (by the 2 But we e B 
is alſo the triple of therefore the 
Priſm has the ſame propertiog © the P 
mid, as the Quantity B to the Cone: an (by 
the 14. 5.) the Priſm being greater cri — 
Quantity B, the Pyramid would be 
than the Cone, in Which it is 
which is impoſſible. 1 
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Te Ci les. : : 
A nd B for their Baſes; 187. ds pb. 
portion of the cylinder 4A 0 e B 4 

1s the triplicate proportion = of the: „ 
8 oy 3 Diame I ö 


hs 
the Cylin er, in — triplicate proportion 


that of the Diameter DC to the Diameter EF; 
and inſcribe a Priſm in the Cylinder A greater 


than G, and another ſimilarpto it in the Cy- 
tinder'B © they will be of che fa 


with the Cylinder, becauſe ſimilar Eyün ers 
have their Heights and the Diameters of their 


55 as well 8s Prifing,(by 22 


N 
Demonſtr. Abe Diameter DC bas he 
propoſition to the Diameter EF as the 1 01 
to the Side EL, or as DC to EB, T 
„ in the firſt But ſimilar Priſins are: in 
a a4 the 


ha. gs IT N MN" 12 N 


1 4 me Elements K Euclid. 
the eloticaie on of that of their hos 


proportic 
2 Sides, (bytheCoroll 4. of 39. 1 j) there· 
a pt Priſm - A is to the Priſm B in the tri- 
7 ian of that of DC to EF. But 
ve 15 wee 


that the Quantity 'G in reſpect 
B was ig. the W pro- 
e — 5 DC to SEP; therefore the 
Fr 1A will have the ſame proportion to 
the Lriſm B. as the Quantity G to the Cylin- 
der B; eee 14. 5 J the Priſm A being 
greater. th. han the Quantity G, the Priſm B, 
ànſcrib d in the Cylinder B, will be greater 
than the Cylinder B, which is impoſhble. 
| ſimilar Cylinders are in the 1 tripli- 
dn, nf tet of the Diameters of 
i third. Parts of Cylinder, 
re ſimilar Cones are in the 


1 ; 25 1 proportion & that = the, | 
; _ their Baſes. Wi [aA 
2 FROP OST T 10 N XIII. 
nas THEOREM. 
a cat by a Plane, that i; walk. t 
"Its Baſps the Parts of its Axis vill be. in the 
* Earn as the Parts of the Sünder 
4 I 6 Tt Gender AB bejout by 
. che Plane. DC parallel to 
[+ - Baſe: I ſay; the Cylinder AF wi 
baye the ſame proportion to the 
GY” Rt TS as e 


. * — 
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: 
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len FB. Draw the Line BG n 


to the Plane of the Baſe A para 1 upon 


FT 5 
* . 


he Plane of the Triangle f | BAG cuts he 
9 parallel Planes A and PC; therefore the 


N Sections. FE and A0 are parallel, () the 16. 


1 80 that AF has the ſame propogtion 
FEB, as the Height GE to EB. Take an aliqu 
Part of EB; _ having divided GE and F EB 
into Parts equal to it, wat ſo many Planes I 
parallel to the Baſe A; then will you have 


| fom many Cylinders of. the ſame heights? which 


having their Baſes and Height Na will be 


1, (by the 1 1.) x: 7 
8 the Lines AF and EB will be di- 


5 > after the ſame manner as EG and EB, 


by the 17. 11.) ſo that the Line AF will as 
clonal 2 * Part of the Line FB, 


as the C AF contains the like ali quot 

Part ft 12 linder FB; therefore the Parts 

of the Cyln er will be in the ſame propor- 
tion as the Parts of their Arise 


Coroll. The Parts of the Perpendicular are 
in the ſame da as the Farts 00 the 
M F 


& © proportion @stheir Heights. 
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2 1 XV. 
* 3 tbe. PHEFOR EM. 
Cue _ ones, having the ſame 35 es, are 
2 proportion as their Heig s. 7 
e W oO A ene a equal A 
1 propos AS 
9 and CD,. R tera Cy- : 
| I Under of. he ſame Height with“ 
|: the leſs, raving a Plane R pa- 
rallet d its Baſe, "Tis 2400 (bythe. 110 0h. 
the Cylinders CF and AB are equal and that 
CF his the ſame proportion to CD, as GI to 
GH, or, the Coroll. of the preceding) as the 
Heigtitof CE to the E eight of CD; > therefore 
AB has the ſame proportion to CB. as the 
Height of CF or AB to the Height of GD. 


the third Part of Cylinders, 
ik their Baſes c qual, ee e | 


> 


_ "FS 91 OSIT TN > fs 
A THEOREM, ® *- 
Glider FF Cones, that are equal, dude bets Bo 
"ſes and Heights reciprocal: 25 tboſe that habe 
* 1 e Heigbt: reciprocal, are equal. 
e FF theCylinders AB and CD 
| = 2 be equal, the Baſe B will 


= ed ſame proportion to 
he Baſe D, as the * ner 


> 7 r Aer 1 —_ 
N * For 8 ok 2 * — * FO * 
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w the Height AB. Takethe Height DE equal 
to the Height 2 

| Demonſtr. The cylinder AB has the ſame 
prove pottion to the Cylinder DE, the/ſame 
height, as the Pa B to the Baß h (# 11.) 
110 tas the Cylinder AB is tothe Cylin DE, 

is the C rlinder CD (equal to 5 to the Cy- 
linder DE; lhe ſo ite Hetpht CD to the Height 
; os DE Therefore as the Baſe B to the 
985 a Height OD to the Height AB. 
y, if the Baſe B has the ime Þro- 
. mn 4h Baſe'D, as the Height CD to 
the Height AB, the Cylinders AB andCD will | 
be equal. For the Cylinder AB is in the fame 
proportion to the Cylinder DE, as the Baſe B 
to the Baſe D: and the Cylinder CD wall. 
have the ſame, proportion to DE, as the 
Height CD to the Height DE; therefore AB 

— the ſame proportion to DE, as CD to DE 
nd. (bythe 9. 5.) the e Cylind {AP and CD 6, 


”a 


and 15 /Propofitions are very 
1 diffoult, Fund of ora ny 7 phi 
« the 18. which may more eaſily. bo 8 by | 
„e ene, Lemm . FOCI 0 


: 3 * © - 
4+ * © f — 22 1 * 


* 
1 SO OJ $4 
* * 
— 


17 8 e = 

a vanity be d leſs than a WT 

. Imdersbf the = may be inſcrib'd "Of 
185 Jane Sphere g greater than that Ennis, 


Sup: 


Uppoſe A 


8 BC be 
. the 


o* . . 


| Quan ly D to be the lt ei 
„than that * nf * I ſay, ſeveral Cylinders 
* of theſame- height may be inſcrib'd in the 
_ © Sphere, which taken together will be * 
n the Quantity P. J . 75 
© exceed the Quantity D, it Wille — Ft thy 
 * ſome Magnitude; As it they'be the Cylin- 
by er MP, 5 that the Quantities D and MP 
. 3 en together may be equal to the Hemi - 
Phere. Make a great Circle of the Sphere 
. have the ſame proportion to the Bale 
©MO,asthe Height MN to the Height R. Then 
divide the Line EB into as many equal Parts 


* as you pleaſe, each being leſs than R: and 


1 drawing Parallels to, 


the Line AG, deſcribe 
> the inſcribd and; citeumſcrib d Parallelo- 

* grams. The number of the elrcumſcrib'd 
will exceed that of the inſcrib'd by one. 
But all the Rectangles circumſcrib'd. will 


1 95 5 all the interib d by the little Rectan- 


es through which the ere of 
ie e Cirdoyaſies; all which taken together 
38 < are equal to the Rectangle AL. 1 imagine 
© then the Semicircle to be turn d about upon 


* the 3 EB; the Semicircle will hat 
5 660 t at 


8 N 3 
6 * 4 
* 
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* 


* that Motion deſcribe a Hemiſphere, and the 


© Reftangles inſcrib'd ſo many Cylinders in | 


* ſcrib'd in the Hemiſphere; and thecircum- 
* ſcrib'd, other Cylinders circumſeribh d. 
 Demonſtr. © The circumſcribd "Cylinders 
* ſurpaſs the inſcrib'd more than the, Hemi- 
_ * ſphere ſurpaſſes the ſame inſcribdCylin-- 
ders, it being contain'd within the circus. 
* ſcrib'd Cylinders, But the circumſcrib'd ſur 


* 


* paſs the inſcrib'd by the the Cylinder AL.: 


therefore the Hemiſphere will ſurpaſs thoſe 


* iffcrib'd Cylinders by leſs than the Cylin-. 
© der deſcrib d by the Rectangle AL. But the 
Cylinder AL is leſs than the Cylinder Mx: 
for there is the ſame proportion of a great 
Circle of the Sphere, which is the Bale of 


<q! nene AL, to MO, as of MN te R; 


* therefore (by the preceding)a Cylinder, which 


2 


* ſhould have a great Circle of the Sphere for 


© its Baſe, and the Height R, woulbe equal to 


* theCylinner MP : büt the Cylinder AL, the 


it haye the ſame Baſe, yet its Height (J. is 
*, leſs'than R; therefore the Cylinder, AL is 


_ © leſs than the Cylinder Mp. entry : 


the Hemiſphere, that exceedsthe@unantity . 
D by the Eylinder MP, A b. nend 8 
9 deute by # Quantity leſs than AL ; ex - 
* ceeds the inſ&ib'd Cylinders by leis, than 
* it exceeds tie Quantity DP: -refore 
Quantity D. is leſs than the 


« ſcrib d in the Hemiſphere, | 


. 


zerefore the _ 
Cylinders in- 


* ö 
1 a: : 4B 
* 
+ 4 . "A y. 
4 , * 1 
= 5 
. | 
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=... « That which I have id ofvthe. Hemi- 
er, ia applicabloge an entire Sphere. 


I 1 . = 25 * 3 


tn 
The Cylinders CDand EF are ſimi- 
th HD las the fame proportion 
R a8QF to BS, as alſo KD has the ſame 
proportion fo oy asPF to FI. Conſcquent- NN - 

the les GDK and IFP are fimular, 


ti n to PF as GD to IF, as TM to 

-- But the wy; Cylinders CD and EF 

i | iplicate proportion of KD and b 

Ss PF, the *Semiciantiaters of their Baſes (by ; 
the 123) therefore the ſimilar Cylinders CD 

FP © and EF, inke 


N 


BB ib'd in the 8 — 2 A and B, 
1 axe in the triplicate proportion of the Dia- 
1 Meters of the Spheres. PRO: 


meters CD and 
Spheres, ſuppo 


the Diameters CN 
Quantity G leſs 


ian to B, 


the Sphere B, 


that of CD to EF; 


cate proportion of that 
EF. For if not, one of 
ſe A, will be in a greater. * ag 


i... 


than the Triplicate of: that 9 


than t 


and EF; therefone the 
he 8 phere A, will bo to, 


in the place proportion of 
and then- ſome Cylinders 


may (according to Lem. I.) be inſcrib*d in the 
1 A, 
cri 


greater than the Quantity -( 
_ e Neal number of Cylinders in ebe 


Ginthes 


Proport ion to the 1 


* 


ſimilar Cy! 


85 


* 


tri! licate- 


proportion of has of M to 77 the Qua 
[tity G to the Sphere B = ax in the griplica 
proportion of that of C 

the Cylinders of the 1585 A . * t 


1 * 


* 


miliar Method for x the 


1 _ ** 
Ss * 
* 
ho 


ws now in Uſe, Ey E. Lawrence, ryeyor. The 


K B. as Quantity G to the Sphere B. 
1 the Often of A being greater 
*than the Quantity G, the Cylinders of B, i. e. 
Anſcrib d in the Sp here B. ill be greater than 
the Sphere B, which is impoſſible. Therefore 
the Spheres A and B are in the tripſicate N. 
er tgp that uf their Diameters. 
Coroll. Spheres are in the ſame proportion 
ns the Cubes of their Diameters; becauſe Cubes 
ſimilar Solids, are in the triplicate ro. 
Fan bt cheie Sides \ 128 33+, ON, . 
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